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1. IlosicHuTeabHas 3aNMHCKA.

Metouueckue yKazaHus MpeIHa3HaueHbl Ul CTyIeHTOB 1 U 2 KypcoB, 00y4aromuxcs no
porpamMmam CpeaHero mpogdeccuoHanbHoro oopaszoBanus no npogeccun: 35.01.01. «Macrep
0 JIECCHOMY XO3SICTBY». ~ MeToanu4ecKkre yKa3aHus BKIIOYAeT MPAKTHUECKUE 3a1aHUs,
KOTOPBIE MPETYCMOTPEHBI pabodeld MporpaMMOii 10 XMUMHUH TI0 IBYM OCHOBHBIM pasJieliaM Kypca
«O01mas 1 HeopraHuveckass XuMus» u «OpraHudecKasi XUMEsD

JlaHHBIE METOANYECKUE YKA3aHUS MO3BOJISIIOT CAMOCTOATENIFHO pa300paTh MOCIEA0BATEIbHOCTD
BBITIOJTHEHUS TUTIOBBIX 3aJ[aHU# ¥ IPOBEPHUTH YCBOCHUE YIEOHOTO MaTepraia 1o KIF4YeBbIM
TeMaM y4eOHOH JUCIUITIIHHEI. .

2. MNepeyeHb NPAKTUYECKUX 3aHATUIA

PA3JAEJI 1. Oprannyeckasi Xumusl.

1. IlpakTHueckoe 3aHsATHE

CocraBieHne CTpYKTYpHBIX GOopMyJT Bce BUABI U3oMepuu. Pemienue 3aaay:
Onpenenenre Kiacca BeIIeCTBa M0 CTPYKTYPHOH Gopmysie, a Takxke OIpeesieHne
MaccOBOM JIOJIM 3JIEMEHTa B OPraHUYECKUX COCTMHEHUH.

2. IlpakTuyeckoe 3ausaTie CocTapjIeHHe CTPYKTYPHBIX (hOPMYJ H30MEpOB ankaHoB. | 1 9
Pemienne 3a1a4 Ha HAXOXKAEHUE MOJIEKYIIIPHON (OPMYJIBI OPraHUYECKOrO

1y

COEIMHEHUSI.

[IpakTueckoe 3anartue CocTaBiieHHE CTPYKTYPHBIX (OPMYIT H30MEPOB AIKEHOB. 1y
3. IlpakTaeckoe 3austue [I[pumenenue anernieHa. Pemenue 3amad u 1y
yIpaxHEHU.

4. TTpakTudeckoe 3aHaTre MpoheCcCUuOHATHHONU HATPABIEHHOCTH APOMaTHYECKUE 1y
y/B KaK ChIpbe Ui MPOU3BOJICTBA ECTULIUIOB.

5. [IpakTuueckoe 3anaTre npohecCHOHATLHON HANPaBIEHHOCTH ¥Y/B TOIIUBO €T0 14
BU/JIbI U Ha3HAYCHHE.

6.1Ipaktuueckoe 3anstue CocTaBieHHEe XUMHUECKUX GOPMYIT U U30MEPOB 14
aJbJIETUJI0B U KeTOHOB. Pemienue 3aaay.

7.Ilpaktudeckoe 3anstue VccnenoBanue npoyKTOB Ha HAIMYUE Kpaxmalia. 14
8.IIpakTuueckoe 3anstue Pemenue 3a1au no ypaBHEHHIO XUMUYECKUX PEAKIIHIA. 1y
9.Ilpaktuyeckoe 3ansTue Boruncnenue macc 1 00beMOB ra30B IPU HOPMAJILHBIX 14
YCIOBUSIX.

10.ITpakTryeckoe 3aHsaTHE MPOHEeCCHOHATBHOM HAMPaBIeHHOCTH DUTOTOPMOHBI U lu
CTUMYJIATOPBI pOCTA.

Pa3znen 2 «Heopranuueckasi XumMusi».
11.ITpakTHueckoe 3aHATHE MoeTMpOBaHUe IOCTPOEHHUS TIepHoJuuecKoil Tabuupl. | 1 4
12 TIpaktuyeckoe 3aHsaTHEe MexaHn3M 00pa3oBaHUs XUMHUECKOHN CBSI3H. lu
13.TIpakTryeckoe 3aHsaTHE MPO(eccnoHaNbHOM HampaBiIeHHOCTH Pojb AucnepcHbIX lu
CHCTEM B C/X.

14 TIpaktuueckoe 3ansTHe Perienue 3aiau: Beraucienne cKOpocTH XUMHUYECKOM 1y
peakuyu U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.

15.1IpakTryeckoe 3aHsATHE PO (HECCHOHATBLHON HanpaBaeHHOCTH [Ipurorosnenue 1y
pPacTBOPOB YA0OpPEHU.

16.IIpakTryeckoe 3aHsATHE PO (HECCHOHATHLHON HaNlpaBleHHOCTH Perenue 3a1a4 1y
JJIEKTPOJIUTAYECKAS] TUCCOLUALIUS.

17 Ilpaktueckoe 3anatue CocTaBlI€eHNE ypaBHEHUH 3I€KTpoan3a. Meron 14




AJIEKTPOHHOTO OaJiaHca.
18.IIpakTrueckoe 3aHsATHE XUMUUYECKHE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUM. lu
19.IIpaktuyeckoe 3ausTHE IpoheccrnoHanbHoi HanpaBneHHOCTH. Onpeaenenue pH | 1 u
IIOYBBI C [IOMOIBIO HHIUKATOPHOU Oymaru.
20.ITpakTrueckoe 3aHsaTHe MPoPECCHOHATBHON HAPaBIEHHOCTH Y I00peHus uux | 14
KJIacCU(UKAITHS.
21.IIpakTiyaeckoe 3aHATHE MPO(EeCCHOHATBHOM HapaBiIeHHOCTH Pob lu
XMMMUYECKUX 3JIEMEHTOB B KU3HU PACTEHUM.

CTPYKTYPA M COJAEP)KAHUE IMPAKTUYECKHUX 3AHSTH.

IIpakTHyeckoe 3aHsATHE
CocraBiieHue CTPYKTYPHBIX ¢GopMyJI HA Bce BUAbI H30MepPHH.

Hens: Hayuntbes cocTaBisiTh CTPYKTYpHBIE (POPMYIBI Ha BCE BU/IbI H30MEPUH.

1 ypoBeHb.(yCTHBIN (PPOHTATIBHBIN OMPOC)

1. Kaxkue BelecTBa Ha3pIBAIOTCS OPraHUYECKUMU ?

2. Uto Takoe mzomepua? Kakue BUabI H30MEPOB Bl 3HAETE?

3. Kakue Teopuu cymecrBoBaiu 10 bytiepoBa A.M.. OcHoBHbIe nosioxkeHus: TXC A.M.
bytneposa.

2 YypOBEHb.

1. CocTaBbTe COKpallleHHbIE U CTPYKTYpHbIE (OPMYJIbI U MOANUIINTE HA3BAHUS IS

reKcaHa, rekceHa M IeKCHHa.
2. N300pa3uTte moyiHbIE U COKpAILlEHHbIE CTPYKTYpPHBIE (HOPMYIIBI:

2,2,4 TpuMeTWINEHTaHa; 2,3 TMMETUITeKCaHa,; 2 METWI- 3 AUATWITeKcaHa; 2.2
TUMETUIIIpOIiana; 2,3, TMMETHITNCHTaHa

3. N300pazute cokpaieHHbIe CTPYKTYpHBIE (DOPMYIIBI BCEX YIIIEBOJIOPOAOB,
MosekymsipHasi popmyina kotopeix C5 H10. [laiite Ha3BaHUS BCEM YTIIEBOAOPOIaM.

Pemenue 3agau: Onpenenenre Kiacca BeIIeCTBa Mo CTPYKTYpHOU Gopmyre.

Ilesb: HaydnTHCS OMpPEENATh KIIacc BelecTBa o GopMmyie..
Xon 3aHATHA:

1. Teopermueckasi 4acThb.
TI'omonozamu Ha3pIBAIOTCS BEIIECTBA, UMEIOIINE OJJUHAKOBOE CTPYKTYPHOE CTPOEHHE,
HO OTJIMYAIOLINECS OJTHON MIIM HECKOJIBKUMHU (DYHKIIMOHATBHBIMU I'PYyIIIIaMH.
H30mepamu Ha3bIBAIOT BEIIECTBA, MMEIOIINE OJMHAKOBBIE MOJIEKYIISIpHbIE (POPMYIIBI,
HO pa3HOe CTPYKTYpHOE CTPOCHHE.

2. IIpakTnyeckasi 4acThb.

1. Boinumume ¢0pMlebl seuiecme, ACIANOUUXCA 2OMO102aMU UIU Uuomepamu:
a) CH4, 0) CHs- CH3, B) CH3- CH2- CH3, 1) CH3- CH2- CH2- CH3, 1) CH3- CH- CH3
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CHs CHs
¢) CH3 — C — CH3 x) CHs- CH — CH - CH3

CHs CHs CHs
2.Cocmasvme 3 popmynvt uzomepos u 3 hopmynvt 20mM0710206 013 euiecmea

CH3 - CH-CH2-CH2 - CH-CH3s

CH>,— CH> - CHs CH2 - CHjs
3. Onpedenume 6uod uzomepuu u oaiime HA38AHUA BeULECHBAM
4. a)cTpykTypHas 0) MOJIO)KEHUE KPATHOM CBSI3U  B)IMOJIOKEHUE PAJUKAIOB U
(O YHKIIMOHATBHBIX TPYIII.

a) CHz3 - CH2 - CH — CH3 B) CHs— CH2> - CH - CH> - CH3
CH> — CHs CHs CHs CHs
6) CH> CH - CH, - CH3 r) CHz - CH — CH3
n) CHs3 - CH CH-CHs e) CHz— CH - CHs
CHz

YcioBus BLINOJHEHHS 3a1aHUS
1. MecTo BBIIOIHEHHUSA 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATUH B aYIUTOPHOC BpEMA

2. MaxkcumalibHOE BpeMsl BBITIOJTHEHUS 3a/IaHus: 45 MUHYT
3. BBl MOkeTE BOCTIONIB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JICKITHI
4, Ilkaja oueHKHN 00pa30BaTeJIbHbIX JOCTHIKCHUM:

Brimonaenue padotsr 6osiee 90% - orieHka «5»
70-90% - ouenka «4»

50-70% - omenka «3»

Menee 50%- orieHka «2»

IIpakTHYeckoe 3aHATHE
Cocrasienue cTpyKTypHbIX ¢popMy.1 n3oMepoB ankanoB. Haxoxnenne MoJieKyJIsipHOi
(opMyJIbI OPraHMYecKoOro BelecTsa.
3HaTh: oOuKe GopMyIIbl aTKaHOB , CTPOEHUE AJIKAHOB, TOMOJIOTHYECKUN PsIT aJIKAaHOB,
U30MEPHUI0 U HOMEHKJIATYpy aJIKaHOB.
YMeTh: 1aBaTh Ha3BaHUS aJIKaHAM, COCTABIIATh UX (POPMYIIbI [10 HA3BAHUSAM BEIECTB;
COCTaBJIATh CTPYKTYpHBIE ()OPMYIIBI TOMOJIOTOB ¥ H30MEPOB JUIs IPEUI0KEHHOI0 aJIKaHa.
AuaroputMm 2.1. HomeHknatypa ankaHoB
3aoanue 1. Hazeamwv ewjecmeo no cucmemamuieckou HoMeHKiamype:
CH,—CH-CH,—-CH,.
|
CH,
Pemenue:
1. BeiOpath rnaBHyto 1enb (Hanbosee JJTMHHAS LEeMb YIIIEPOJHBIX AaTOMOB):




l
CH,

2. [IpoHymMepoBaTh aTOMBI yIriiepo/a B TJIaBHOM LEMHU € TOTO KOHI[A, K KOTOPOMY OJIF)KE CTOUT
3aMecTuTeNb (YrJIeBOIOPOAHBIN paauKal):

1 2 3 4
CH,~CH-CH,~CH,,
|
CH,

[TocnenoBarenbHO Ha3BaTh:

1) HOMep yTJIepOAHOTO aTOMa, ¢ KOTOPBIM CBSI3aH PaIuKall;

2) paaukar;

3) yraeBo10poj, KOTOPOMY COOTBETCTBYET JUTMHHAS IEMb: 2-METUIIOyTaH.

3aoanue 2. Cocmasumes cmpyKmypHyo QOpMyny y21e8000pood no e20 Ha38anuo «2,3-
OUMEMUINEHMAHY.

Pemenue:

AHanM3upyeM Ha3BaHUE YIIIEBO0PO]Ia, HAYMHAS ¢ KOHIIA CJIOBA.

1. «IlenTan» — B IJIaBHOM LIEMU HAXOAUTCS MATh aTOMOB yriepoaa:

| 2 3 4 5

C-C-C-C-C.
2. «JluMeTni» — B COCTaB YIIIEBOAOPO/A BXOAAT /Ba panukana CHs.
3. «2, 3-» — pagMKaIbl HAXOIATCS Y 2-TO U 3-TO YTIIEPOJAHBIX aTOMOB:

3

! : } 4
C-C-C-C-C.
| |
HC CH,

4. Jlonucath HEIOCTAIOIINE aTOMBI BOJOPO/1a, COOII0Iast YSTHIPEXBAJICHTHOCTh aTOMa yriIepoa:
CH,~CH-CH-CH,-CH,.
[
H,C CH,

AaroputM 2.2. ['OMOJIOTH ¥ ©30MEPhI

3aoanue. J{na 2,2, 3-mpumemuinenmana cocmasums Gopmyvl 08YX 20M0OI0208 U 08X
u3omepos.

Pewienue:

1. CoctaBuTh GOpMYITYy UCXOAHOTO BELIECTBA, UCIIONIB3YS 3a7aHue 2 anroputma 2.1:

L2 X 4. 3
1) C=C-C-C-C;

CH,
I
2) C-C-C—-C-C;
||
H.C CH,

CH,
|
3) CH,—~C~CH-CH,—CH,,
| |
H,C CH,

2. CocTtaBUTh (OPMYIIBI T O M O J1 O T O B, COXpaHsisi cTpoeHue (pa3BeTBicHue 2,2,3 -TPUMETHII-).
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Jlj1g 3TOro yMEHbIINTH IJIaBHYIO Lienb Ha rpynny CHz(roMosiornueckas pasHoCTh) — IpUMeEp a

WIN yBEJIMYUTH I1aBHYIO enb Ha CH2 — nmpumep 6:
CH

3

|
a) CH,—C—CH—-CH,;
|
H,C CH,

2.2.3-1pmee by TaR

CH,
|
6) CH,—~C—CH—CH,—CH,—CH,.

1
H.C CH,

2.2, 3-tprsseiLirexcan

3. CocraBmsist OpMYIIBI M3 0 M € P O B, UBMEHUTH CTPOCHUE, COXPAHSISL COCTAB HCXOJHOTO
yrieBojioposa (CgHig), mpumepst B, T

8) H,C—~CH-CH,~CH-CH,~CH;

| l
CH,  CH,

240 mernrexcan
KoHTpoJibHBbIE BONIPOCHI:
1. Kakue yrieBoaopo sl Ha3bIBAKOT MPEAETbHBIMA?
2. CtpoeHune MeTaHa.
3. ®u3nUecKue CBOMCTBA AIKAHOB.
4. Buapl H30MEpUHN aJTIKAaHOB U UKJIOAIKAHOB.

3aganus:
1. Ha3Batpb npenenbHbIe YTriIeBOA0OPOIbI:
CH,

I
a) CH,-CH-CH,-C—-CH

CH,-CH, CH,~CH,~CH,

CH, CH,-CH,
6) CH,~CH-CH-CH—-CH 2. CocTaBuUTh CTPYKTYpHYIO hopmyny 2,4,5,5-
(l.‘l 1 (]ZH —CH~CH, TETpaMEeTHII-3-3TUIIOKTaHa. YKa3aTh BCe
- 2 2 3 NIEPBUYHBIE, BTOPUYHBIC, TPETUYHBIC U
CH,—CH,—CH, YETBEPTHYHBIC YTIICPOIHBIC ATOMBI.

B) CH‘—CH‘,—CH—CH-CH-CI‘—CH,—CH:—CH:—CHl. 3. CocTaBuUTh CTPYKTYpHBIE POPMYIIBI TPEX
‘ [l ] ~ YIJIEBOZIOPOJIOB, COEPIKAIINX YETBEPTHUHBIH
CH,CH, CH, CH, YIIEpOAHBIN aTOM, BRIOMpAst U3 MEPBBIX CEMU
uyieHoB psja ankanoB C1—C7. Ha3Bate 3t
yIJIEBOJAOPOIBI.

Pemenue 3anau: «HaxoxxaeHue Mo1eKyJIAPHOH (POPMYJIbl OPraHUYECKOI0 BEIECTBA.

Adaroputm 2.3. PerieHre pacyeTHBIX 3a/1a4 Ha BBIBOJI MOJIEKYIISIPHON (hOpMYIIbI BEIIECTBA IO
MacCOBBIM JIOJISIM DJIEMEHTOB.

3aoaua 1. HaliTn MoseKyIsipHYIO (OpMYITy BellecTBa, coaepxariero 81,8% yriuepona u 18,2%
BoJopoja. OTHOCUTENbHAS TUIOTHOCTD BEIIECTBA 110 a30Ty paBHa 1,57.

Pemenue:

1. 3anucatp ycrnoBue 3a/1auu.



JHano: Haimu:

o(C) = 81,8%, MOJIEKYJISIPHYIO
o(H) = 18,2%, (opmysy
D (CH) = 1,57. CH,.

2. BBIYHCIUTh OTHOCUTENbHYIO MOJIEKYIIsIpHYI0 Maccy Mr(CxHy) mo oTHOcuTeIbHOM
MJIOTHOCTH:

M= Dy, MAN,),

M(CH,) = 1,57-28 = 43,96 ~ 44,

o(3) ;
3. HaifTi “HAEKCHI X M Y TIO OTHOIICHHIO : A4.(9)
xiy= «C) 3 w(H) 5
A(C) A(H)
0,818 : ,
Xiyp= 5 . 1182 = 0,068 : 0,182 = 3 : 8.

4. 3anucars npocreiyto popmyny: CzHs.
[Tposepka: Mr(CsHg) = 44, cnenoBarensno, C3Hg — uctunnas ¢popmyina.

3aodaua 2. Haittu MonekyIsapHyIo (GopMyIry mpenebHOTO YIiIeBO0pOIa, MaccoBas IO
yriepoaa B kotopom 83,3%.

Pemienne:

1. 3anucate ycioBue 3a1a4H.

Hano: Haiumu:
m(CH)=29r, MOJIEKYJISIPHYIO
m(CO,) = 88 r, dbopmyay
m(H,0) =45, CH,

D, (CH)=2.

2. HaiitTi MmaccoByto J10J110 BOAOPOAA:
(H) =100% — 83,3% = 16,7%.
3. Haiiti mHAEKCHI 1 nTpocTeiyto hopmyay mis yriaesogopoaa CxHy:

167
xX:y= 9]8_;3_ : 0’l6 = (0,0694 : 0,167 = 2 : 5,

cienoBareNbHO, npocteimas popmyna — CoHs

4. Haittu uctunnyro ¢popmyiy. [Tockosbky obmas popmyna ankanoB CnH2n+2, To uctTuHHas
dbopmyna — C4Hao.

AaroputMm 2.4. PerieHre pacyeTHBIX 3a/1a4 Ha BBIBOJI MOJICKYIISIPHOM (DOPMYITBI BEIIECTBA IO
Macce (00beMy) MPOIyKTOB CTOPaHUSI.

3aoaua 1. Ilpu cxuranuu 29 r yrieBoaopoaa o0pazoBanoch 88 I yriieKucioro raza u 45 r Bojbl,
OTHOCHTEJIbHAS TJIOTHOCTH BEIIECTBA MO BO3AyXy paBHa 2. Haiitu MonekyssipHyto popmyny
yIJI€BOIOPOAA.

Pewrenue:

1. 3anucare yciaoBue 3anau.

Hano: Haimu:

m(C‘H)) =2r, MOJNEKY/ISIpPHYIO 2. HaliTh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO Maccy
m(CO,) = 88 r, dopmyay BEIECTRA:

m(H,0) = 45 r, CH, Mr = DBo3a*Mr(Bo31.),

D, (CH) =2



Mr(CxHy)= 229 = 58.

3. Haiitu xosinuecTBO BemiecTBa oopazoBasiierocs okcuaa yriaepoaa(IVv):
_ m(CO,)
wCO,)) = M(CO,)’

v(CO,) = 32 = 2 MOJb.

4. HaiiTu K0JIM4eCTBO BEIIECTBA YIIIEPO/ia B COXIKEHHOM BEIIECTRBE:
n(C) = (COz2) =2 mous.

5. Halitu Ko1M4ecTBO BEILECTBA BOJbI:
n(H20) = 45/18 = 2,5 moub.

6. HaiiTi KoJTMuecTBO BEIIECTBA BOJOPO/Ia B COXIKECHHOM BEIIECTRBE:
n(H) = 2n(H20),
n(H) =2,5+2 = 5 monb.

7. Haittu mpocTeiinryto GpopMyiy yrieBoaopoaa:
(C): (H)=2:5, cnenoBatenbHo, ipocteimas Gopmyna — CoHs.

8. Haiftu uctunnyto Gpopmyiy yrieBoaopoa:
Mr(CzHs) = 29,
Mr (CxHy) = 58, cnenoBatenbHO, uctuaHas Gopmyna — CsH1o.

3aoaua 2. Tlpu cxxurannu 5,6 1 (H.y.) ra3000pa3HOTO OPraHUIECKOTO BEIIECTBA OBLIO MOJTYyYEHO
16,8 1 (1.y.) yriekucioro ra3a u 13,5 r Boasl. Macca 1 1 uCXoHOTO BElIecTBa NMPH H.Y. paBHA
1,875 r. Haiitu ero MoJieKyasipHyr0 hopMyIy.

Pemenne:

1. 3anucatp yciioBue 3a1a4H.

Hano: Haimu:
We-Ba) = 5,6 n, MOJIEKVISIPHYIO
NCO,) = 16,8 1, thopmyny
m(H,O0) = 13,5, BELEeCTBAa.

p(s-pa) = 1,875 r/n.

2. Haiitu MONeKyasipHyIO0 Maccy BELECTBA U3 MPOMOPIUU:
Il nraza— 1,875,

224 1—mr.

Orcroga m =42 r, M =42 r/M0b.

3. HaiiTu KoJTM4ecTBO BelecTBa YIIACKUCIOTO ra3a | yriiepoa:
n(CO) =16,8/22,4 = 0,75 mMoub,
n(C) = 0,75 mob.

4. HaiiTi KOJIMYECTBA BEIECTB BOJIBI M BOJIOPO/IA:
n(H20) = 13,5/18 = 0,75 mob,
n(H) = 0,752 = 1,5 mob.

5. Haiitu cymmy mMacc yriiepoaa v BOJOpoJa:
m(C) + m(H) = 0,75+12 +1,5°1 = 10,5 r.
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6. HaiiTu Mmaccy cox:KEeHHOTO BEIIECTBA:

Vv
m(B-pa) = — * M,
L0
5,6 _ Z
m(B-Ba) = 24’ 42=103r.

CnenoBarenbHO, BEIIECTBO COJAEPKUT TOJIBKO YIJIEPO] U BOJOPO.

7. Haittu npocteitmyto popmyny yrieBoaopoaa CxHy:
(C):(H)=0,75:1,5=1: 2, cnenoBarenbHo, mpocteimas popmyna — CHz,
8. Haiitu uctunnyto Gopmyiy yrieBoaopoaa:
Mr(CHz) = 14,
Mr(B-Ba) : Mr(CH2) =42 : 14 = 3, cnenoBatenbHO, uctTuHHas popmyina — CsHe.
Yc/JI0BHSI BBITIOJHEHUS 32/IaHUS
1. MecTo BBITIOJTHEHUS 3aJaHUS: 33/IaHNE BBITOIHICTCS HA 3aHATHU B aYJINTOPHOE BPEMsI

2. MaxkcumanbHOe BpeMs BHITTOJHEHHS 3aJaHus: 45 MUHYT
3. BbI MOXeTe BOCIIONIB30BaThCS: YICOHMKOM, KOHCTIEKTOM JICKITHHA
4. HlkaJja oueHKH 00pa3oBaTeJIbHbIX I0CTHKEHUH:

Brimonnenue padotsr 6ostee 90% - omeHka «5»
70-90% - ortenka «4»

50-70% - omenka «3»

Menee 50%- orteHKka «2»

IIpakTH4YecKOe 3aHATHE

CocraBjieHHe CTPYKTYPHBIX (DOPMYJI H30MEPOB AJIKEHOB.
3HaTh: o0mIre GOpMYIIbI AIKEHOB, BUIbl N30MEPUU U HOMEHKJIATYPY HEMpeeIbHbBIX
YTJIE€BOAOPOIOB.
YMeTh: 1aBaTh HA3BaHUS aJIKEHAM, aJIkaJueHaM U aJKUHAM; COCTaBIATh (GOPMYJIbI
HEMpeIeNbHBIX YTIEBOA0POIOB 10 HA3BAHUSM BEILIECTB, COCTABIIATH CTPYKTYPHbIE (POPMYIIBI
TOMOJIOTOB U U30MEPOB JJISl IPEIOKEHHOTO HEMPEAESTbHOTO COSAMHEHHUS.
OcHOBHbBIE NOHATHS: IBOWHAsA CBSI3b, M30MEPUs MOJIOKEHUSI KPATHBIX CBI3€H, MEKKIIACCOBas
nu30MepHsl.

AaroputMm 3.1. Homenknarypa HenpeAeIbHBIX YIII€BOIOPOI0B
3aoanue. Hazeamv no cucmemamuyeckoli HOMEHKIAmMype 8eujecmaeo:

CH,

H2C=CH—C—CH3.
CH_‘
Pemenue:
1. BoIOpath TaBHYIO LIETIb, COJIEPKAIIYI0 KPATHYIO CBSI3b, IPOHYMEPOBATH ATOMBI YIJIEpOia B
TJIABHOH IIETIH C TOTO KOHIIA, K KOTOPOMY OJIMIKE pacIoyioKeHa KpaTHas CBS3b:
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2. IlocnenoBarenbHO HA3BATh:

1) HOmMep yriIepoIHOTO aToMa IJIaBHOW LENH, COAEPIKALLEro 3aMeCTUTEIIN;
2) KOJIMYECTBO 3aMECTUTENEH U UX Ha3BaHUE;

3) yrieBo0poi, KOTOPOMY COOTBETCTBYET IJIaBHAsI LICIIb;

4) nono>kxeHue KpaTHOU cBsA3U: 3,3-qumMeTHnoyTeH-1.

3aganue 1. CocTaBUTh ypaBHEHHE peaKLUU IPUCOEANHEHUS OpOMOBOIOPO/Ia K IIPOIIEHY.
Pewrenue:

1. HanmucaTh CTpyKTYypHYIO OpMYITYy MIpOTIEHA!

CH,=CH-CHa.

2. Iloka3aTh cMelleHue IEKTPOHHON INIOTHOCTH B MPOTIEHE:!

H
& &+ l
CH,= CH‘—%\—H.
t 1
H 3. CocTaBuTh ypaBHEHHE PEAKIIMM IPUCOECIUHEHNS IT0 MapKOBHUKOBY:

CH,=CH-CH3 + H+Br CH3-CHBr-CHas.

3aoanue 2. Cocmasums ypagueHue peaxyuu mexcoy 2-xaopoymarHom u 2uOPOKCUOOM KANUSL.
Pewienue:
1. CocTaBuTh CTPYKTYpHYIO opmMyy 2-XimopOyTaHa:

I 2 3

CH,~CH-CH,~CH,,
|
al

2. IMocuurats, y kakoro atoma yrieposa (C-1 wiu C-3), cBs3anHOro ¢ aroMmom yriepoja (C-2),
IIPU KOTOPOM HAaXOJUTCS aTOM XJIOpa, MEHbILIE aTOMOB BOJIOPOA.

3. CocTaBuTh ypaBHEHUE PEAKIIUM JACTUAPOXJIOPUPOBAHUS IO 3aMIIEBY:
CH,~CH-CH,-CH, + KOH —
3 3
Cl

— CH,~CH=CH—-CH, + KCI + H,0.

Oyren-2

KonTposabHbIe BOpoChI:

1. Kakue yrneBoaopo/ipl Ha3bIBAIOT HENPEACIBHBIMU?

2. Kakue oGmue ¢popMyIbl 1 0cOOEHHOCTH HOMEHKJIATYphl HENPEAeIbHbIX COeTUHEHNN?
3. CTpoeHHE aJKEHOB, aJKUHOB U aJIKaJAUECHOB.

4. Buzpl U30MepuH aJIKEHOB, AJIKMHOB U AJIKaJUCHOB.

5.V KakuX aJKeHOB HaOJII01aeTCs MPOCTPAHCTBEHHAS U30MEpHs?

6. Knaccugukaryst TMeHOBBIX YTI€BOI0POIOB.

3agaHus 17151 CAMOKOHTPOJISA:
1. CocTaBUTB CTPYKTYpHBIE (POPMYIIBI COETMHEHHI TI0 UX Ha3BaHMIM: 3-MeTWINeHTeH-1; 2,3-
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TUMETHIIOyTaueH-1,3; 4-MeTUINEeHTHH-2; 2-MeTHI-4-u30nponuirekceH-1; 2-
MeTuirekcarpuen-1,3,5.

Ycia0Bus BbIIOJHEHMS 3a1aHNS

1.

2.
3.
4

MecTO BBIIIOJTHEHHS 3aJaHuA: 3aJaHUMEC BBITIOJHACTCA HA 3aHATHUH B ayINUTOPHOC BpEMA

MakcumanbHOE BpeMsl BBITIOJHEHUS 3a/1aHus: 45 MUHYT
Br1 MOeTe BOCTIOJIB30BaThCS: yUeOHUKOM, KOHCTIEKTOM JICKITUH
Llkaja oueHKH 00pa30BaTeJIbHbIX J0CTHKEHHIA:

BemosHenne pabotst 6osee 90% - oneHka «5»
70-90% - omeHka «4»

50-70% - onenka «3»

Memnee 50%- onieHka «2»

IIpakTHyeckoe 3aHATHE

IIpumenenue anerniieHa. Peumienue 3aga4y v ynpakHeHui.

Iens: HayuuThCS pabOTATh C YICOHHUKOM.

[Tonb3ysce yuebnukom S0. C. I'abpuensn crp.50 cocTaBUTh cXxeMy IPUMEHEHUE alleTUJIeHa.

NMpumeHeHne aleTU/IeHa

IToTOME MMM X MOPH X CHHTeTHYECK 08
ABTOr eHHAR BOMOKHO
T CEapKa
CH,=CH-C1 CH,=CH-CN
BHHHIXOIODHI AXDPHITOHKTPHI

ATETHITEH

SH:;CHO CH;=CH-C=CH

KCYCHBIH

amms MeTHI BHHMIAUeTHIEH
CHCl~CHCL o

VEKCYCHaA KHCIIOTa Kay4ys

PacuerHblie 3a1a4M Ha onpeae/ieHHe MAacCOBOM 1011

XUMHUYECCKHUX 3JICMECHTOB B CJI0KHOM BellleCTBE
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Ileb: Hay4NUTHCS BBINOJIHATE PACYEThl MACCOBOM JIOJIM 3JIEMEHTA B CJI0KHOM BEILECTBE.
PaboTa BBIIOTHSETCS IO BApUAHTAM.
Teopemuueckoe 060cHO8aHUe 3AHAMUSA

MaccoBas 15l 27IEMEHTa B JAHHOM BEUIECTBE (W) — OTHOLLIEHHE OTHOCUTEIILHOM aTOMHOM MacChl
JAHHOTO 2JIEMEHTA, YMHOKEHHON Ha YHMCJIO €r0 aTOMOB B MOJIEKYJIE K OTHOCUTEILHOM
MOJIEKYJIIPHOM Macce BEIECTBA.

w(3aemenTa) = (N-Ar(3jementa) - 100%) / Mr(BemecTna),
rie
W — MaccoBas JIOJIs 3JICMEHTA B BEIIECTBE,
N— MHICKC B XUMUYECKOH hopmye,
Ar— OTHOCHTENILHASI aTOMHAas Macca,
M oTHOCHTETbHASI MOJICKYIISIpHAS Macca BEIIeCTBA.

MaccoBble 1011 BbIpaXKaloT B MPOLEHTaX WK B J0JsaX: w(anemenTa) = 20% wium 0,2.

1. MouexkyasipHas u npocreiimasi popmy.ia Bemecrsa.

MounekynspHas (McTuHHas) popmyiaa — GopMyiia, B KOTOPO OTpaxkaeTcs pealbHOe
YHCII0 aTOMOB KKIOTO BHU/IA, BXOISIINX B MOJICKYJTY BEIIECTBA.

Hamnpumep, CsHs — nctunnas gpopmyna 6eH3o0a.

[TpocTeitmas (smmupuyeckas) Gpopmysaa — MOKa3bIBA€T COOTHOIICHUE aTOMOB B
BEIIECTBE.

Hamnpumep, aiis 6enzona cootnomenne C:H = 1:1, T.e. mpocreiimas hopmyra 6eH3oma
— CH.

MonekynsapHas GopMysia MOXKET COBNAAATh C MPOCTEHIIECH MM OBITh KPaTHOMU €.

IIpumepsnl.

MovJiekyJasipHast CoorHomienue |[Ipocreiiias
BemecTBo

dopmyaa aTOMOB popmyaa
JTaHo C2HeO C:H:O =2:6:1 C2HeO
byren C4Hs C:H=1:2 CH>
YREYCHAT e 1,05 C:H:0=12:1 |CH0
KHCIIOTa

Ecnu B 3amaue naHbl TOJIBKO MacCOBBIC JOJIU QJICMCHTOB, TO B ITPOLICCCC PCIUICHUA 3a/la4n
MOXHO BBIYMCJIIMTH TOJIBKO HpOCTGfIH.I}H-O (1)0pMy1'Iy BCIICCTBA. Z[J'IS[ MOJIYyUYCHUS WCTUHHOM
q)OpMy.]'ILI B 3a1a4C 0OBIYHO JAr0TCA JOIIOJTHUTCIIBHBIC TaHHBIC — MOJIIPHAs Macca,
OTHOCHUTEJIbHAS WIN a0COJIFOTHAS TIOTHOCTh BCIICCTBA UJIK APYI'UC JAHHBIC, C TIOMOIIBIO
KOTOPBIX MOKHO OIIPCACTIUTDb MOJISIPHYIO MACCy BCIIICCTBA.

IIpakTHyeckoe 3aHATHE NPO(ECCHOHAILHOM HANIPABJICHHOCTH

ApOMaanecmle YrJa€eBoA0poOaAbl KaK ChIPpbE AJIfl TIPOU3BOACTBA MECTHIIU/I0B.

HCJIB: MMO3HAKOMHUTHCH € MOHATUECM NECTUIHUABI U €TO TPUMCHCHUCM.
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HecTnumMabl — SI0XUMUKATBL IO OOphOE C COpHSAKaMU (TepOHIHIBI), C TPUOKOBBIMH
0omne3HsMu pacTeHuil ((QyHTUIUABI) U BPEAUTEIAMH (3001H/IbI, UHCEKTHIIUIBI U JP.) —
IIMPOKO IPUMEHSIOTCS B CEJILCKOM XO03sCTBE M coxpaHsioT 0osiee 30% ypoxkasi.

Haunbosnbiee mpuMeHeHHe HAXOAAT MECTHLMAblI— OPraHWYECKHUE BEIIECTBA: XJIOPH-
POBaHHBIE YIJIEBOJAOPOIbI (F€KCaxXJIOpaH U Jp.), AUEHbI (AJIbJAPUH, CEBUH U Jp.), CIOKHBIC
a¢upsel pochopubix kucior (POC), kapdbamarel (KapOWH, THIIAM U Jp.), 3aMEIICHHBIC
MOuYeBHUHBI ((peHypOoH, MOHYPOH U Ap.). [Ipu 0O6paboTke MOCEBOB MECTUIIMAAMH OCHOBHAS
4acTh UX HAKATUTMBAETCS HAa TOBEPXHOCTHU MOYB U PACTECHUH.

OnHu agcopOUpPyIOTCSl OPraHUYECKUM BEIIECTBOM IMOYB U MUHEPATbHBIMU KoJitonaamMu. CopOorust
TOKCHUKaHTOB oOpaTuMa. M30bITKH MECTULIMIOB MOTYT MUTPHPOBATH C HUCXOISIIAM
rPaBUTAIMOHHBIM MIOTOKOM Y TIOTIAJaTh B TPYHTOBBIE BObI. HakamiuBasich B mo4Be, OHU MOTYT
TepeaaBaThCs IO TEMsIM MMTAHUS U BBI3BIBATH 3a00JIEBAHUS )KUBOTHBIX U JIIOJICH.

HakonuieHue 0CTaTKOB MECTHLHM/AOB B I0YBE 3aBUCHT M OT IIPUPOABLI TOKCUKAHTA.
Haubonee croiikue — XjgopopraHuyecKue COeTMHEHHs U rpymnna aueHoB. OHU COXpaHSIIOTCS B
II0YBE B TEYEHUE HECKOJIBKUX JIeT. K TOMy k€ ueM BBIIIE 103a, TEM JUIUTEIIbHEE COXPAHIETCS
TOKCHUKaHT. DochopopraHndeckre COeAMHEHNS U TPOU3BOIHbIE KapOaMHUIHON KUCIOTHI TEPSIIOT
CBOIO TOKCUYHOCTh MEHEe ueM 3a 3 Mecslia U MpH pacnajie He 00pa3yloT TOKCHYHBIX
MeTab0JIUTOB, YTO JI€JAeT 3TH COCAUHEHUSI TPEANOUYTUTETHHBIMHU.

IIpu BHeCEHUM MECTUIIUA0B ABHAMETOIaMHU OHHM PACHBLISIIOTCA U MOT'YT
NMEePeHOCHThCS BO3AYIIHBIMH MaccaMHu Ha 0oJibIIMe paccTosiHusA. MHorue OUoIuabl 1
UX METaboJIUThl 0OHAPYKUBAIOTCS TaM, Iie UX HUKOTIa He IPUMEHSUIN (Harmpumep, B
AnTapkrune). Bmecte ¢ moBepXHOCTHBIMH BOJAaMH MECTUIIUABI MOTYT TOMA1aTh B
BOJIOEMBI U OTPaBIATH Boay. CucTeMaTH4ecKoe MPUMEHEHHE B OOJIBIINX KOJIMYECTBAaX
CTOMKHMX U 00JIaJal0NINX KyMYJISTUBHBIMU CBOMCTBAMU MECTULIUIOB MMPUBOAUT K TOMY, YTO
OCHOBHBIM HCTOYHHUKOM 3arpsi3HEHHS BOJIOEMOB CTAHOBUTCS CTOK TaJIbIX, IOKEBBIX U
TPYHTOBBIX BOJ.

[Tpou3BoHBIC OEH30J1a TIPOSABIISAIOT PA3HOOOPA3HYIO MECTULIUIHYIO aKTUBHOCTD -
(GYHTUIUAHYIO, TEPOUIIMIHYIO M HHCEKTULIUHYIO, & TAKXKE POCT PEryJIMpYoIIee AeHCTBHE.
Haun6oee MHOrOYHCIICHHYIO TPYIIY MOJ00HBIX MECTUIIUI0B COCTABIIAIOT TaJIOreH3aMeICHHBIC
O€EH30JIbI.

X.]'IOp- 1 HUTPOIIPOU3BOJHBIC OeH30I1a U aJIKUI0EH30JI0B. (DYHFI/IL[I/I,H FCKC&XJIOP6CH3OJ'I.
AHTHOHOTHK JICBOMHULICTHH

N3 xnop3ameruenHbix 6en30m0B ¢ 1911 r. (kak nepBoe HHAUBUAYAIbHOE CHHTETUYECKO e
BeIeCTBO) MpUMEHOT 1,4-quxsiopoen30. (1) Kak IPOTHBOMOJILHOE CPEJICTBO,

a rekcaxyiop6ensou (3) - B kauecTBe (HyHTHUIHIAa — MPOTPABUTEISI CEMSIH 371aKOB. DTH
MpenapaTsl MOJIy4aroT MEKTPOPIIBHBIM 3aMEIIEHNEM B TIPOIECcCe KUAKOPA3HOTO
XJIOpUPOBaHMs OE€H30J1a B MPUCYTCTBUH KaTaln3aropa. ATOM XJIOpa B MOHOXJIOpOEH30I1e
HECKOJIBKO JIE3aKTUBHPYET apOMaTUUYECKOE PO M HAIIPABIISIET 3aMEI[EHHE BTOPHIM aTOMOM
xjopa B opmo- (40%0) u napa- (-55%) nonoxenust. Cmech auxiaopoensonos (1,2) 3arem
XJIOPUPYIOT MIPU BBICOKO# TeMIiepaType 10 rekcaxsopoensoa (3).
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Cl Cl Cl

Cl, Cl, Cl (I Cl
. 1
FeCl,, 80°C

(1) nmcmmmn (3) d)ylu‘uuu.u

1,4-muxaopdenson rekcaxJiopbens3on

XJIOpYKCYCHBIE KMCIOTHI HAILLJIM MPUMEHEHHE B arpOHOMHUYECKOH npakTuke. Tak, 2,3,6-
TpUXIOp(EHMITYKCYCHAsI KUCIIOTa (XJ10p(eHak. 6) akTUBHA /IS IOJaBJICHMSI IT0JIEBOIO BbIOHKA.
Kpowme Toro, oHa nose3Ha Ass CHIKEHUS CM3e00pa3oBaHus B OyMaKHOM IIPOU3BO/JICTBE, TaK
Kak o0nagaeT QyHruuuaHoN u 0aKTepUIIMIHOM aKTUBHOCTBIO. E€ CHHTE3UpyYIOT XJI0pupOBaHUEM
TPUXIIOPTOIyoa (4) mpu oOmydeHnn 10 OeH3WIXIopuaa (5), KOTOPHIN 3aTeM IIHAHUPYIOT B
apUIAUETOHUTPUIT U TTOCIIETHUI OMBUISIOTIO KUCIOTHI (6).

Me CH, Cl CH,COOH
Cl A ¢l ay cl LNaON Cl N Cl
= Cl hv 2. HO = Cl

(4) (5) (6) repouuma,

byurunua xnopdenak

O6paboTka TeTpaxIopHUTpoOeH30I0M (TekHa3eH, TXHDB, 7) kinyOHel kaprodens npu 3akiiaake
Ha XpaHeHHe MPEeIOTBPAIlaeT UX IpopacTaHue, a KpOME TOTO 3aIIUIIACT KIyOHU OT 3arHUBaHU,
MIOCKOJIbKY 3TO COE€IMHEHHUE 00J1aaeT KaK POCTPETrYIUPYIOIIUM, TaK U GYHTUIUIHBIM
neiicteueM. IleHTaXJIOpHUTPO- OeH301 (8) UCTIOJB3YIOT TOJIBKO KaK (DYHTHIIH/I.

Bomnpocsi:
1 Yo Takoe mecTUIUabI?
2 I'ne npumeHstoT?
3 Ot yero 3aBHCUT HAKOIUIEHHE ITIECTHUIIMJIOB B ITOUBE?
4 Kaxkoii y/B yaille UCIIOJB3YIOT JJIs1 IPOU3BOJICTBA MECTUIIUIOB?
5 Kakyro necTuiniHy0 akTUBHOCTh IIPOSIBISIOT POU3BOAHBIE OeH307a?
YciaoBus BLINOJHEHHS 321aHHAS
1. MecTo BBIIOJHEHMS 3aJaHM: 3aJaHHE BRINOJHIETCS Ha 3aHATHH B ayIUTOPHOE BpEMS

2 MakcumanbHOE BpPEMs BBITNIOJIHCHUA 3aJaHU: 45 MHHYT
3. BrI MoJkeTe BOCIIOJIL30BaThHC: y‘Ie6HI/IKOM, KOHCIICKTOM J'IeKI.[PIfI
4

HIxaaa oeHKN 00pa30BaATEILHBLIX JOCTHIKCHU I

Brimonnenue pabotet 6onee 90% - orieHka «5»
70-90% - ortenka «4»
50-70% - omeHka «3»

Memnee 50%- oneHka «2»

IIpakTHYyecKoe 3aHATHE NPO(eCcCHOHANbHOM HANPABJICHHOCTH
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VYI/1eB0I0PO/IHOE TOILIMBO €ro BH/IbI U HA3HAYEHHEe
Ieas: chopMUpOBATH IPEACTABICHNE O IPUPOTHBIX HCTOYHUKAX YTIICBOJIOPOJIOB,
crioco0ax mepepaboTKH, BAXKHOCTH UX IPUMEHEHHSI KaK TOIIMBA M ICTOYHHUKA CHIPHS.

3anosniHute TaGJ’IVILI,y 1 «XapakTepucTmka npupoaHbIX MCTOYHUKOB YrneBoaopoaoB»:

Hcrounuku ®usnyeckue | Xumudeckuii | [Ipumenenue
yIJIeBOAOPOI0B CBONCTBA COCTaB

IIpupoaubIi
ras

KamMmeHnnnii
yYroJib

[ Heprn | I I

3anonHute Tabnuuy 2 «MpoaykTbl NepepaboTkm HedTU>»:

Pextupuxkanuonnas || Temneparypa | Xumuueckuii | [Ipumenenne
dpaxkuusn KUIICHUSA COCTaB

Pextuduxanmonneie
ra3bl

| bensun |

JlurponHoBas
bpakums
| Kepocn I I I |

| Jn3enpHOE TOILUIMBO || || || |
| Masyr I | | |

YciaoBus BLINOJHEHHS 3a1aHUS
1. MecTo BBIIOIHEHHUS 3aJaHHuA: 3aJaHUEC BBITIOJIHACTCA HAa 3aHATHUH B aYIUTOPHOC BpEMA

2. MaxkcuMallbHOE BpeMsl BBITIOJTHEHUS 3a/IaHus: 45 MUHYT
3. BBl MOkeTe BOCIIONIB30BATHCS: YYEOHUKOM, KOHCIIEKTOM JIEKIIUH
4, Ilkaja oueHKHN 00pa30BaTeIbHBIX J0CTHIKCHUM:

Brimonaenue padotsr 6osiee 90% - orieHKa «5»
70-90% - oueuka «4»
50-70% - ouenka «3»
Menee 50%- orieHKa «2»

IIpakTH4yeckoe 3aHsATHE
CocraBJjieHHe XUMHYECKUX (D)OPMYJI H H30MEPOB AJIb/IETHA0B U KETOHOB.

HeJ’ILZ HAaYYHUTBHCA COCTABIIATH N30MEPBI AJIbACTUIOB U KCTOHOB.

Jlnist anbJeTu10B U KETOHOB XapakTepHa CTPYKTYPHAsi H30MepHs.

Bo3moxxHa Takxke MMPOCTPAHCTBCHHAA HU30MCPUs, €CJIU B YIVICBOAOPOJHOM PAAUKAIC HMECTCA
aCI/IMMeTpI/I‘{CCKI/Iﬁ aToM (OHTI/I‘-ICCKaSI I/ISOMepI/IH) W/ VI JIBOMHAs CBS3b C HCPAaBHOLICHHBIMU
3aMCCTUTCIIAMU (I_II/IC-TpaHC-I/I3OMepI/IH).
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H3omepus anvoecudos

1. M30mepus yIJIepPOAHOI0 cKeJiera, HayuHas c Cs
CH;3-CH2-CH2-C CH3-CH-C
\H | 5
cH; H
OyTaHanb 2-MeTHIponasanb

2. MexkJjaccoBasi H30Mepusi

//,;O
CHs-CHz-C\ CH3-C-CH;s
!
IIpOIIaHAIb IIPOITaHOH

¢ keToHaMu, HaunHas ¢ C3 (atieToH)

¢ MUKIHYeCKUMU okcugamu (¢ Co)

0
7 »C—CH;
CH;3-C HC\ A
™~
H 0
3TaHaJIb STUNCHOKCHI

(auetanpmeruna)  (3MOKCHI)

C HETPeCIbHBIMU CITUPTAMHU U MPOCThIMU 3dupamu (¢ Cs)

O CH>=CH-CH2-OH
CHs-CHw-c/ aTLTHIOBBIH CIHPT
2 -

CH>=CH-0O-CH:

IpONaHanb 2
METHIBHHIIOBbIH 3(hHp

H3zomepus kemoHog

1. M3omepusn YIJIEPOIHOTO0 ckejera (C Cs)
(IZHs
CHs-CH:-CH:-(HZ-CHs CHs-CH-(”j-CHs
O O
HEeHTaHOH-2 3-MeTHIOYTaHOH-2
2. U3omepus MO0JIOKEHH I KapOOHWJILHOI rpynnsi (C Cs)
CH3-CH2-CH2-%-CH3 CHS'CH},-(l?-CHz-CHS
O
NeHTaHOH-2 NEeHTaHOH-3

3. MexkiaccoBasi n30Mepusd ¢ aJdbACruiaMu, a TAKXKE €eHOJIaM — COCTUHEHUAM, COJACPKAIIUM
OJHOBPCMCHHO ,Z[BOfIHym CBsA3b U TUAPOKCHUIIBHYIO TPYIIITY:
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CH3-CH2-CHO [IpOIIaHAIb

CH;-CO-CHjs [IPOTIaHOH

CH>=CH-CH;OH IIpOTIeH-2-0J1- 1
EHoubl (HempenenbHble CIUPTHI), Y KOTOPBIX JIBOMHAS CBSI3b U I'MAPOKCHIIbHAS TPYIIa HAXOAT-
CA IIpHU OAHOM aTOMC yrjiepoaa, HGYCTOﬁQHBBI U MCPETPYINIIMPOBBIBAIOTCA B KCTOHBI UJIM aJIbJC-

CH;-CH=CHOH — CH;3-CH>-CHO
T'UJbI.

Takas neperpynnupoBKa NpOUCXOANUT IIPU THIPATALIMU AJIKUHOB:

HC=CH + H,0 — [H(|3=CH:]—> H(IT“-CH_:

OH O
IIpumep

Nzomepsr C4HgO, conepxaniue rpymmy C=0.

Pemenue pacyeTHbIX 3a1a4.

Hean: Co3nanue yCinoBUM I pa3BUTHS HABBIKOB PEIICHMS, NCIIOJIb3YS AT OPUTMBL.

3aoaua 1. Onpenenuts Maccy aiabAeTn/ia, 00pa30BaBIIETOCS IPH OKUCICHUH 3TaHOa (BBIXO/T
75% OT TEOPETUUECKOT0), €CITM U3BECTHO, YTO MIPH B3aMMOICHCTBUH TaKOTO K€ KOJINYECTBA
CIUpPTa C METALTHYSCKUM HATPUEM BBIACIUIIOCH 5,6 11 (H.Y.) BOJOPO/Ia.

Pewienue:

1. 3anucatp ycioBue 3a1a4H.
Hano:

V(H2)=5,6 n,

(CH3COH) = 75%.

Haiitu:

m(CH3COH).

2. Hanmcarb ypaBHEHHE PEaKIMU CITUPTA C HATPUEM W HAWTH KOJMYECTBO BEIIECTBA CIIMPTa
(C2HsOH):

v MO 56

2C,H,OH + 2Na — 2C,H,ONa + H,T,

2 Mo 241

v(C,H,OH) = 0,5 moxn.

3. Hanucats YpPaBHCHUC PCAKIIUU OKHUCJIICHUA 3TAHOJIA U HaWUTH TCOPCTUUCCKYIO MACCY
AJIbACTU A MTCOP:

0,5 Mo Moor

C,H,OH + Cu0 —— CH,CHO + H,0 + Cu,

I MoaL 4

m Teop = 22 T.

4. HaiiTu mpakTHUYECKYIO Maccy albJeruaa: = m MpaxkT/m Teop,
m npakT(CH3CHO) = 0,75+22 = 16,5 1.
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Oteer. m(CH3CHO) = 16,5 1.

3adaua 2. CMech 3TUIIOBOTO | MPOIUIIOBOTO CIIUPTOB Maccoit 16,6 T 06paboTanu n30bITKOM

HaTpusi, IPU 3TOM BBLACIUIOCH 3,36 11 (H.y.) Bogopoaa. OnpeneauTs MacCOBbIE 10 CIIUPTOB B

CMECH.
Pernienue:

1. 3anucarp ycioBHE 3a7a4u.
Hano:

cmeck C2HsOH u CsH7OH,
m(cmecu) = 16,6 T,
V(H2)=3,36 n.

Haitu:
w(C2HsOH),
w(C3sH7OH).

2. BBectrn 0003HaYCHUS:
m(C2H50H) =x,
m(C3H70H) =yr.
CocTaBUTh YpaBHEHUS PEAKIUNA:
V.a
2C,H,OH + 2Na —» 2C,H,ONa + HZT.

(2+46) r 242

yr Via
2C,H,OH + 2Na — 2C,H,ONa + HZT

(2:60) r 2410

U paccuuTath 00beMbI Bojgopoaa V1 u V2:
V1 =22,4x/(2+46),
V2 =22,4y/(2+60).

3. CocTaBUThH CUCTCMY ypaBHeHI/Iﬁ H PCIIUTD €C:

X +y=16,6,
22,4x 22,4y
3.46 T 3.60 - %

x =4,57 r — a1r0 m(C,H,OH),
y =12,03 r — at0 m(C,H,OH).

4. HaiiTu MaccoBbl€ JJOJIA CIIUPTOB B CMECH:
w(C2HsOH) = 4,57/16,6 = 0,275, wim 27,5%,
w(C3H70H) = 72,5%.

Ortser. (C2HsOH) = 27,5%, (C3sH7OH) = 72,5%.
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YcioBus BINOJHEHUS 3aJaHUS

1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUMEC BBIIIOJHACTCA HA 3aHATHUH B ayJIUTOPHOC BpEMA

2. MaxkcumanbHOe BpeMs BBITIOJHEHHS 3aJaHus: 45 MUHYT
3. BBI MOkeTe BOCTIONIBL30BATHCS: YYCOHUKOM, KOHCIICKTOM JIEKITUIH
4

HIkajia oleHKN 00pa30BaTeIbLHBLIX TOCTHIKCHUI

Bemmonnenue padots! 0oisiee 90% - oneHka «5»

70-90% - oueHka «4»
50-70% - ouenka «3»
Menee 50%- orieHKa «2»

IIpakTHyeckoe 3aHATHE

HccnenoBanue NMPOAYKTOB HA HAJIMYHE KpaxmaJa.

Hean: OCBOUTH METOIMKY pAcTiO3HABAHMS KpaxMalia Py MOMOIIY KaueCTBEHHOUM PEaKIINH C

11010M Ha puMepe MalloHe3a; OLIEHUTh KaueCTBO MalloHEe3a Pa3HbIX POU3BOAUTEIEH.

Toprosas

Mapka Peaknus
«Cao0oma»

1. [IpoBancainb

2.
«SIaray»
IIpoBancans
«MOCKOBCKHH
MIPOBAHCAJIbY

3. KJIACCUYECKU

PesynbTar BriBon
IBET Hoa

HE Kpaxmain e
MOMEHSIJICS.  COICPIKUTCS
IIBET HoJa

HE Kpaxmain He
MIOMEHSJICS  COICPIKUTCS
Hon Bo3MoxHO
npuoOpen  cojep:kaHue

CHHUH LIBET Kpaxmajia

[Tpousseneno o 'OCTy; B

COCTaBC KpaxMall HC YKa3aH;

MPOJYKT Kau€CTBEHHBIN

IIpousseneno no I'OCTy; B

COCTAaBC KpaxMall HC YKA34aH;

MMPpOAYKT Ka4yeCTBEHHBIM

B cocrage YKa3aH KpaxmaJ U Ha

OIIBITC MbI YGGI[I/IJ'II/ICL B €10

Hanuuue, Ho o ['OCTy kpaxmana

OBITh HE JAOJI’KHO, TIO3TOMY
MMPOAYKT MOKHO HAa3BaTh
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HEKAa4YCCTBCHHBIM

LBET HoJa [Tpousseneno no 'OCTy; B

HE Kpaxmanm He  cocTaBe Kpaxmall HE yKa3aH;
4. «Calve» Jlerkuii TOMEHSJICS  COACPKUTCA  MPOAYKT KaueCTBEHHBIN

LBET HoJa [Tpousseneno no 'OCTy; B

HE Kpaxmam He  cocTaBe Kpaxmall HE yKa3aH;
o. «Heinz» IIOMEHSJICA  COHEPKUTCA  NPOIYKT KAa4ECTBEHHBIN

BeIBOA: KauecTBEHHAs peakUy ¢ HOJI0M Ha PACIO3HABaHUE COJEPKAHUS KpaxMalla B IPOJTYKTax
MUTaHUS SBJSIETCS TOCTYIHOM, OBICTPOI ¥ MH(OPMATUBHOM MPHU €ro TOCTATOYHOM HAJIMYMH U
MIPaBUJIBHON METOMKE POBEACHUS; OLEHWIN KadyecTBO MaiioHe3a OOJIBIINHCTBA
ITPOU3BOIUTENEN KaK JOCTATOYHO BBICOKOE.

YciaoBusl BbINOJIHECHUS 3a1aHUS

MecTo BBINOJIHEHUSA 3aJJaHUA: 33]IaHUE BBIOJIHSAETCA HA 3aHATUU B AYAUTOPHOE BpEMsI

MakcuMalibHOE BpeMsI BBITIOJIHEHUA 3aaHus: 45 MUHYT
Bbl MoskeTe BOCTIONb30BaThCs: YUEOHHUKOM, KOHCIIEKTOM JIEKIIMHA

© N O,

IIIkaJ1a oeHKH 00PA30BATEeIbLHBIX TOCTHKEHUM:

Brimonaenue padotsr 6osiee 90% - orieHKa «5»
70-90% - outeuka «4»
50-70% - onenka «3»
Menee 50%- orieHKa «2»

IIpakTH4Yeckoe 3aHATHE
Pemenne 3a1a4 Mo ypaBHeHUI0 XUMHYECKHUX PeaKIuil.

Heab: HayuuTh NpUMEHATH GOPMYIIBI IPU PEIICHUH 33/ad.

1. Kakoe konmyecTBO BelecTBa U Macca okeuga doccopa (V) nonyunTcs npu cropaHmm
docdopa maccom 6,2 T.
Mo>xHO peluaTb MeTOA0M NPONOPLMIN 1 Yepes KONIMYECTBO BeLlecTsa.

[aHo: PeweHne.
m(P)=6.2r 1.3annwem ypaBHeHNe peakumm; NOAYEPKHEM YTO 3HAEM, U YTO
v (P20s5)-7? HeOo0X0ANMO HaNTH:
m (P20s ) - ? 4P + 50, = 2P,0s
2.Hanpemm konnyecTBo M3BECTHOroO BELLECTBA:
m 62T

v (P)= M= 31r/mom = (0,2 MONb
3.3anvwem konuyecTtsa nog hopmynamum, genaem BbiIBOA O TOM, YTO
Konu4yecTBo BellecTBa P2Os B 2 pasa MeHbLUe, YeM KONMYECTBO

BellecTBa Pwn Haxoaumm ero Komim4yecTBO:
4P + 50, = 2P,0s

0,2 mornb 0,1 morb

4 PaccuntbiBaem maccy P2Os:
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m (P20s5 ) =veM = 0,1 monb * 142 r/monb = 14,21
5.3anuwem oTBeT:

v (P20s) = 0,1 morib

m (PzOs) =14,2r

2. PaccuuTanTte Konn4ecTBo BeLLecTBa U Maccy okcuaa xenesa (lll) B peakuumn ¢ cepHom
Kncnotoun, Heobxoammon ang nonydexuns 50 r cynbdata xenesa (lll).
Omeem: v(Fe;03) = 0.125 morb
m (Fex03) =20 2
3. Bblymcnnte maccy xokeHou ussecTu, nonyyarwowericsa npy obxure 10 T M3BECTHsIKA.

[aHo: PeleHne.
m (CaCOs3)=10T 1.3anuwem ypaBHeHne peakumm; OTMETUM YTO 4aHO, U YTO HEOBXOANMO
m (CaO) - ? HanTN:
107 Xt
CaCQOz=Ca0 + CO,
100 T 56 T
2.CocTaBnm NpONopLnIO N peLLInM:
10 X 10+ 56
100 = 56 ; X= 1loo =567
3.01BeT:
m (CaO)=5,6T

4. Kakyio Maccy XOoKeHOW M3BECTU HYXXHO B3ATb Asis nonyyeHna 100 kr raleHon n3sectn?
Omeem:m (CaQ) = 75,5 ke

HaxoxpeHue o6bema (Macchbl, KoniM4yecTBa) OAHOro BellecTBa No U3BEeCTHOMY 06beMy
(macce, KonuyecTBy) ApPYyroro.

5. Kakoe konn4ecTBo BellecTBa 1 00bem BOAopoaa (H. y.) BbIAENUTCA NpU B3anMogencTBUm
1,08 r antoMMHUA ¢ JOCTaTOYHBIM OOBEMOM CONAHON KUCIOThI?

[aHo: PeweHne.
m (Al)=10,8r 1.3annwem ypaBHeHne peakumm; NOAYEPKMBAEM YTO 3HAEM, U YTO
v(H2)-7 HeOoOX0AMMO HanTu:
V(Hz2)-? 2Al + 6HCI = 2AICI; + 3H>
2.Hanpgem konnyecTBO M3BECTHOrO BELLLECTBA:
m 1.08r

v (Al)= M = 27 r/moas =0,04 Monb
3.3anuwem konuyectsa nog opmMynamu, Aenaem BbiBOS O TOM, YTO
KONM4ecTBo BelecTBa H, B 1.5 pasa Gonblue, YeM KONMYECTBO

BewecTsa Al, 1 HaXOOUM ero KONM4ecTBO:
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2Al + 6HCI = 2AICI; + 3H,

0,04 mornb 0,06 monb

4.Paccuntaem ob6bem Ho:

V (Hz ) = veVm = 0,06 monb * 22,4 n/monb = 1,344 n
5.0TBeT:

v (H2 ) = 0,06 monb

V(H2)=1,344n

6. Kako MrmHMManbHbI 06beM Bogopoaa (H. y.) Heob6xoanm A4S NOMHOro BOCCTAHOBEHNSA
xenesa 13 100 kr marHuTHoro xenesHsika Fes04?
Omeem: V (H. ) = 38,62 m®
Yca0BHS BBINOJHEHHUS 32IaHUA
1. MecTo BBITIOJHEHHA 3aJaHUs: 3aJaHHE BLIMIOJHIETCS Ha 3aHATHHA B ayIUTOPHOE BPEMSI

2. MaxkcumanbHOe BpeMs BHITTOJHEHHS 3aJaHus: 45 MUHYT
3. BbI MOXxeTe BOCIIONIB30BaThCA: YIEOHMKOM, KOHCTIEKTOM JICKITHIA
4. HlkaJja oueHKH 00pa3oBaTeIbHbIX 10CTHKEHUIH:

Brimonaenue padotsr 6osiee 90% - orieHka «5»
70-90% - ortenka «4»

50-70% - oueHka «3»

Memnee 50%- onenka «2»

IIpakTuyeckoe 3aHATHE
Borunciienne Macc 1 00beMOB Ira3oB IPH H. Y.

Hean:

®OPMVIJIbI JIJIA PELHEHUA 3AJJAY
KoanuyecTBo BemecTBa XapakTepU3yeT YUCIIO CTPYKTYPHBIX €IMHUIL (ATOMOB, MOJICKYIT,
HOHOB), KOTOPOE COJICPKUTCS B OTIPE/ICIICHHOM 00pasiie JaHHOTO BeniecTBa. Enunuiei
M3MEPEHUs KOJIMYECTBA BEIIECTBA SBISETCS MOJb. KommyecTBo BeecTBa (V) CBA3aHO C YUCIOM
crpykrypusix exunuil (N) B oOpasiie BeriectBa, ero maccoit (M) u oobsemom (V) — st
ra3000pa3HbIX BENIECTB IPHU H. y. — CIIEAYIOIIUMHI YPaBHECHHUSIMHU:

m Vv N )

V= — = — = —

M 7 N,

m |

#
I 4
1

B KOTOPbIX

Vm = 22,4 1/mMotb (MI/MMOITb, M3/KMOJIB) TIPH H.Y.,
Na = 6,02 » 10?® (moctosHHas ABOTaapo),
a MoJsipHast Macca (M) 4iCIIeHHO paBHA OTHOCUTENHHOU MOJIEKYJIIPHOH Macce BElIeCcTBa:

Mr= 2, Ar(3)

Omuocumenvras MONeKYAAPHAA Macca seuiecmea pasHa
CYmMme OMHOCUMENbHLLX AMOMHLLX MACC C Yyuemom uHdexcos.

Mr(H20) = 2+Ar(H) + 1-Ar(O) =21+ 1-16 = 18
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Hanwune nomo6HO# B3aUMOCBSI3U MTO3BOJISIET, 3HAS OJTHY U3 BEJIMYUH (KOJIMUYECTBO BEIECTBA,
Maccy, 00beM, YHCII0 CTPYKTYPHBIX BEIMYUH) OMPEICIIUTh BCE JPYTUe BETUYHUHBI.

Kaxkoe xoimyecTBO BemecTBa coaep:kutcsi B 33 r okcuaa yriepoaa (1V)?

I a Ho.
m(CO,) =33 r
v(CO,) — ?

Pemenmue.

1. Hajinem MonapHy Maccy yraepogza (IV):
M(CO,) = M(C) + 2M(0) =

=12 r/monb + 2+ 16 r/Mons = 44 r/MOJE.
2. PaccunraeM KOJHUYECTBO BeHIECTBA

okcuga yraepoga (IV):
m(CO,) - 33 r
M(CO,) 44 r/mons

v(CO,) = = 0,75 mous.

Otget: ¥(CO2) = 0,75 MoIb.

Kaxkoe 4nciio MoJieKkyJ1 coaep:KuTcs B 2,5 MoJIb Kucaopoaa?

Hano.
v(0,) = 2,5 moxnb
N(O,) —?

Pemenmne.
1. IIpeobpasys ypaBHEeHUE

V= o pna N, nonyaum: N=v+*N,.
A

N

2. IloficTaBUE U3BECTHEIE BEIMYHHEL B IIOJYIEHHOS
ypaBHeHHe, HalIeM YKCJI0 MOJEKYJI KUCIOPOa:

N(0,) = v(0,)* N, = 2,5 Monb* 6,02+ 102 mop™! =
=1,505+10%4,

Otser: N(O2) = 1,505 « 10%,
Onpenenure 00beM (H. y.), KoTopblii 3alimyT 0,25 Moab Bogopoaa.

Nano.
v(H,) = 0,25 mous
V(H,) —?

Pemenue.

1. 3anumem ypaBHeHUe, CBA3BIBAOIIECE KOIMYECTBO
BEIIECTBA M 00BEM: V' =y.V .

2. 3Has, yTO MONADPHHIA 00beM rasos V, mpu HOp-

MaJbHBEIX YCIOBUAX — BEJIMYUHA MOCTOAHHAA U PaB-
Hag 22,4 1/Moab, HalzieM 00beM BOAOPOAA:
V(H,) = v(H,)+V, = 0,25 mons* 22,4 1/Monp =

= 5,6 J.

Orsert. V(H,)=5,6 1.
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Kakyio maccy 6yaer umerb mopuusi okcuaa cepsol (1V), o6bem koropoii 13,44 i1 (1. y.)?

Hano. Pemenmue.

V(80,) = 13,44 n IlepeiiTu oT o0beMa BelleCTBA K €r0 Macce MOKHO,
3HasA KOJUYECTBO BEIECTBA.
m(S0,) — ?

1. Haiigem KomuuecTBO BelecTsa oxcuaa cepsl (IV):
V(SO0;) 18,44 n
V, 22,4 x/mons
2. Haiinem MonsapHyIo Maccy oxcuzga cepsl (IV):
M(S0,) = M(S) + 2M(0) = 32r/monp + 2X
x 16 r/moxns = 64 r/Mons.

v(S0,) = = 0,6 Moxs.

3. 3uaa xoauyectso Bemtectsa SO, U €ro MOJAP-
HyI0 Maccy, Baiigem maccy SO,:
m(S0,) = v(S0,) - M(80,) = 0,6 Mons * 64 r/mosb = 38,4 r.

OrBet: m(SO,)=38,4r.

HNmeercst 3 moJib kucaopoaa Oz npu H.y. Onpeaenure Maccy KUCJI0poaa, ero oobemM, a
TaK:Ke YMCJI0 MMeIOLIUXCH MOJIEKYJI KUCJI0po/a.

Pewenue. Viconssys dopmyny: v = m/M = V/Vy = N/Ns 1 BenU4uHYy
M(O,) = 32 r/monb, HMeeM:

m=v-M=3-32=96r

V=v-Vu=3-224=672n

N(O,) =Vv-No=3-6,02-10%=18,1 - 10® = 1,81 - 10** monexyn O,.

Oteer: M =96 1; V =67.2 15 N(O2) = 1,81 » 10%.

Hmeercs 10 r Bogopona Ho. Onpenesiure KoJM4ecTBO BOJAOPOIa, €ro 00beM MpH H.y., a
TaKJKe YN CJI0 HMEIOIUXCS MOJIEKYJI BOOPO/A.

Pewenue. Ucnonnsys popmyny: v = m/M = VIVy = N/Ns 1 BETHYHHY
M(H;) = 2 r/mMonsb, uMeeM:
v=m/M=10:2 =5 mons
V=Vm-v=224-5=112n
N(CO,) =Nj-v=16,02-10"-5=30,1- 10" = 3,01 - 10** monexyn H,.
OtBer: 5moan; 11213 3,01« 10%.

YciaoBus BHINOJHEHUS 3aIaHUAS
MecTo BBITIOJIHCHUS 3aJaHU: 33JaHNE BLITIOJTHSICTCS HA 3aHATHU B ayIUTOPHOE BpeMs

MakcumanbHOE BpPCEMs BBITNIOJIHCHUA 3aJaHUA: 45 MUHYT
BEI MO2KeTe BOCIIOIB30BaThCA: y‘IC6HI/IKOM, KOHCIIEKTOM JIEKIIHUI

© N o O

HIxajaa oeHKN 00pa30BaTeILHBLIX JOCTHIKCHU I
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Brimosnenue pabotet 6osiee 90% - orieHKa «5»
70-90% - omrenka «4»
50-70% - omenka «3»
Menee 50%- oneHka «2»
IIpakTHyecKoe 3aHsATHE NPOodecCHOHATLHOH HANPABJEHHOCTH
DOUTOrOpMOHBI M CTUMYJISITOPBI POCTA PACTEHMIA.
Ilesib: O3HAKOMHUTBHCS C PUTOTOPMOHAMH M CTUMYJISITOPAMH POCTA PACTECHHMA, ONPEICITUTh UX
POJIb M HA3HAYCHHUE.

PerynsaTopsl pocTa B OBOLIEBOICTBE:

[IpupoaHble U CHHTETHYECKHUE PETYIATOPHI pOCTA U PA3BUTHS PaCTEHUH, WM (PUTOPETYIISTOPHI,
SIBJISIFOTCS. MOLIIHBIM CPEJCTBOM YIIPABJIEHUs OHTOT€HE30M pacTeHUd. [103TOMy OHM HaxXoasT
LHIMPOKOE NPUMEHEHHE B MPAKTUYECKOM OBOLIEBOJCTBE.

[Ton BO3EHICTBHEM CTUMYIISITOPOB POCTA MMPOUCXOAUT 00JIEe aKTUBHBIN CHHTE3 PACTUTEIHHBIX
ropMoHOB (¢putoropmoHoB). [locnennre Mpou3BOIATCS B 0OYCHh HE3HAYUTEIIBHBIX KOJIMUECTBAX
B PaCTUTEIBHBIX KIIETKAX, HO 3THUX /03, KaK MPaBUJIO, XBATAET, YTOOBI YCKOPHUTH TE WJIM UHBIE
W3MEHEHHUS B OpPTaHHU3MeE.

CTtumynsTopsl pocTa, a TOuHee ObII0 Obl MX HAa3BaTh PETYIATOPAMHU POCTA, B MOCIICIHEE BPEMsI
npuoOpeTaeT Bc€ OOJIBITYIO TOMYISIPHOCTD. [IpeanoceBHas 00paboTKa CEMSH OHOJIOTHYECKH
akTuBHBIMH BeriecTBaMu (bAB) siBisieTcst 0THUM U3 PE3E€PBOB ONTUMH3AIUN YCITIOBUMA
BBIPAILMBAHUS U CTJIaKMBAHUS SKCTPEMATIBHBIX (PaKTOPOB CPe/Ibl HAa HAUaIbHOM ATale pa3BUTHUS
pacTeHui.

DUTOPETYIATOPHI - BAXKHOE CPEJICTBO PEryIMPOBaHUS AUPPEPEHIIMPOBKH KICTOK, KJICTOYHBIX
JeJICHUH, 00pa30BaHKHE HOBBIX TKAHEH W OPraHOB, TEMIIOB POCTA M PA3BUTHS PACTCHUH, UX
MPOJIYKTUBHOCTH M KA4eCTBA ypokas. B COBpeMEHHOM OBOIIIEBOJICTBE (PUTOPETYIATOPBI
MIPUMEHSIIOTCS TAKKE B LEJISAX MOBBIIICHUS YPOKAWHOCTH M YCTOMYMBOCTH arpoOICHO30B K
HEOJAronpUATHBIM (PaKTOPaM CPEJIbl, MO3BOJISIFOT CYIECTBEHHO OOJICTYHTh PSJT
TEXHOJIOTHYECKHX oreparuii. B HacTosiee BpemMs co3/1al0Tcst (PUTOPETYIATOPBI HOBOTO
MOKOJICHHSI, BO3JICHCTBYIOIIMNE HA PACTECHHSI B MUHHUMAJIbHBIX 032X (BCET0 HECKOJIBKO
MUJUIMTPAMMOB Ha 1 ra oCeBOB). ITO HMEET OIPOMHOE IKOJIOTHYECKOE 3HaYeHHEe. TouHbIe
3HaHUS O TOPMOHAJIBHOUN PETYJISIMH MTPOIECCOB KU3HEACATEIILHOCTH PACTCHHUS, BO3MOXKHOCTSX
yIIPaBJICHUS] OHTOT'C€HE30M, TPAKTUYECKOM IIPUMEHEHUH (PUTOPETYISTOPOB B OBOIIIECBOJICTBE,
HE0OX0IuM; ISl yCIeNTHOU paboTh

COBPEMEHHOMY CIICIIUAIIUCTY CEIbCKOTO XO3SIMCTBA M MPEXJIe BCEro arpoHomy. HarmpasieHHoe
BO3JICHCTBUE HA (PUTOTOPMOHANTBHYIO CUCTEMY PACTEHUS OCYIIECTBISETCS C TOMOIIBIO BEIIECTB
- PerylisaTopoB pocTa U pa3BUTH pacTeHU ((PUTOPETYISITOPOB).

OUTOPETyAATOPOM HA3BIBAIOT MPUPOJHOE I CHHTETUYECKOE BEIECTBO, CIOCOOHOE BHI3BIBATH
pocToBbIe UM (popMaTHBHBIC YIPPEKTHI U HE ABJISAIONIECECS B IPUMEHIEMbBIX KOHIIEHTPAIUIX
WMCTOYHUKOM MHUTAHUS WIH PUTOTOKCHMHOM. Takum 006pa3zom, t00oe BEIECTBO, BIUSIONIEEe Ha
POCT U pa3BUTHE PACTCHUIA, €CIIM OHO HE CTUMYIUPYET POCT KaK yIOOpeHHE U HE YTHETAET ero
Kak repOunu, siBisiercs GutoperynatropoM. M3BecTHO 0KOJI0 5 ThIC. COSTUHEHHH, 001a1at01nuX
PEeryasTOPHOU aKTUBHOCTBIO, OJIHAKO B MPAKTUKE MPUMEHSAETCS HECKOJIBKO JIECATKOB.
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dusnonornyeckas akKTMBHOCTB TOABIISIONIETO OONBITUHCTBA (UTOPETYIATOPOB 00YCIOBICHA
UX CIOCOOHOCTBIO, BIIUATH Ha KaKO-TO KOMIIOHEHT (DUTOTOPMOHAIILHOW CUCTEMBL. JTO
JOCTUTaeTCs 33 CUET psAJa MPUYMH: MOBBIIICHNE YPOBHS (PUTOrOPMOHA MPU BBEICHUH U3BHE €r0
aHajora; Bo3JieiicTBue Ha OMOCUHTE3 (PUTOrOPMOHA; BO3/ICHCTBUE HA CUCTEMY MHAKTUBALIUU
¢uToropmoHa (CTUMYIUPOBAHHUE WIH TIOJJaBJICHNUE); KOHKYPEHIIUH 32 IPHUCOSINHEHHE K
penenTopy GUTOropMOHa; MHAKTHUBAIMK (PUTOTOPMOHPEIETITOPHOTO KoMITIeKca. Buaumo,
YKa3aHHBIE BBIIE BO3JACUCTBUS (PUTOPETYISATOPOB Ha TOPMOHBI PACTEHUI HE UCUEPITBIBAIOTCS
IIPUBEJICHHBIM CIIMCKOM U JAJIbHEMIIEEe U3yYEHUE PETYIIATOPHBIX CUCTEM PACTEHUN OTKPOET
HOBBIE BO3MOKHOCTH I10 YIIPABIECHUIO POCTOM U MPOAYKTUBHOCTBIO PACTEHUI

CruMynsaTopsl pocra:

«KopHeBun» - 3¢(eKTUBHBIN OUOCTUMYIIATOP, CTUMYJISITOP KOPHEOOpa30BaHuUs, BO3ACHCTBHE
KOTOPOTO HAMPABJICHO HA MUMMYHHYIO CUCTEMY PAaCTEHUN. BHOCTUMYIIATOPBI IEHCTBYIOT B
pa3HbIX HAIPABJIEHUAX, YCKOPSSA POCT HA/I3EMHOM YacTH WM 3aJiepKUBasi COpPOC HATUBIIMXCS
w10,10B. KopHEBUH OTHOCHTCS K IIpenapaTaM, yCUIIMBaKOUM KopHeoOpa3zoBanue. [Ipenaparst
Ha OCHOBE MHAOJWIMACIISTHOW KMCIIOTHI IEHCTBYIOT Kak ayKCUHBI. [Ipenapar npegHazHaueH s
IIPUMEHEHHUSI B KAYECTBE PETYIATOPA POCTA PACTCHUM.

«OHEPreH» — 3TO HaTYPAIbHBIA CTUMYJISITOP POCTA PACTEHUM U UX pa3BUTHUs. B HeM nmeercs
700 r/kr HatpueBbix coeit: rymaroB (I'K), dynsBatoB (DK), coneit kpeMHHEBBIX KUCIIOT, a €I11e
MHKPO - U MaKpOd2JIEMEHTHI, cepa. [IpuMeHeHne npenapara NOBBIIIACT BCXOKECTh CEMSH,
CTUMYJHUPYET POCT U PA3BUTHE PACTEHUH, 3aILIMILAET PACTEHUS OT HEOIAronpUATHBIX (PAKTOPOB.

«CTUMYI» - OMOJIOTUYECKHN CTUMYJISITOP POCTa, aHTUCTPECCOBBIN Mpemnapar, npeHa3HaueHHbBIN
JUIS CTUMYJISILIUM POCTa U Pa3BUTHUS PaCTEHUH, JUIsl TOAABIICHUS Pa3BUTHS psa HHPEKIUI
pacTeHu OaKTepUuaTbHON ¥ TPUOHON STHOJIOTHH.

HO63BJ’I5I€T PACTCHUAM «IIPABUJIBHBIX) CBO60,Z[HBIX AMHUHOKHUCIIOT, CHHTE3 KOTOPBIX 3aMCIJIACTCS
IIpH CTpECCax; BoccranaBpiauBaer HAapYHICHHBIC ITPOLUECCCHI B PACTCHUAX, B TCUHCHUE KOPOTKOI'O
BPEMCHHU paCTCHUA CTAHOBATCA 3A0POBBIMHA U )I(I/ISHGCHOCO6HI)IMI/I; AHTI/IOKCI/II[aHTHOC ,HCfICTBPIG
OPEIATCTBYET CTAPCHUIO U PA3PYHICHUIO IIMT'MEHTOB, IOBBIIIACTCA JEKOPATHUBHOCTE.

«"'ymu-20 Ky3HenoBay» - HaTypajlbHO€ OpraHOMHHEPAIbHOE YI00pEHHE CO CTUMYIUPYIOILIUM
3P PEKTOM COEPKHUT B KOHLIEHTPUPOBAHHOM BHJIE KOMILIEKC OMOJIOIMYECKH aKTUBHBIX BELLECTB
— 'yMYCOBBIE COeTMHEHHUs (TyMaTH, (QyabBaTH), MaKpo - U MUKPO3JIEMEHTHI, a TAKXKe
CTUMYJISITOPBI POCTA U LIETEHUSI.

«KopeHacTbli» — 3T0 BEICOKOA(h(DEKTUBHBIN PEryIaTop pocTa pacTeHUi. JleiicTByromee
aKTUBHOE BEILECTBO — XJIOPMEKBATXJIOpHUA (BOJLOPACTBOPUMBIN KOHIIEHTpaT). lIpenorspamaer
BBITSITUBAHHE PACCa/Ibl OBOLIHBIX U [IBETOUHBIX KYJIbTYP, GOPMHUPYS KOMITAKTHBIE PACTEHUS C
YKOPOUYEHHBIM CTeOJIEM U CHIIBHON KOpHEBOM crucTeMoi. CTUMYIUpYET [IBETEHHUE
JEKOPaTUBHBIX KYCTAPHUKOB, YIIYYILIAeT JEKOPATUBHBIEC KAUE€CTBA LIBETOYHBIX KYJIBTYP.
[ToBblmIaeT ypoxalHOCTh PaCTEHUN M YCTOMUUBOCT K HEOIArOMpPUATHBIM YCIOBUS CPEJIbI.

«IIpopocTOK» - perynarop pocra pacTeHUN Ha OCHOBE apaxXUIJOHOBOM KUCIIOTHI -
ITOJINHEHACBILIIEHHAS! )KUPHAsI KUCJIOTAa IPUPOAHOTO IIPOUCXOXKAECHUS, KOTOPasi aKTUBU3UPYET
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MMMYHUTET CEMSH U JIyKOBHII, YCKOPSET UX IPOpacTaHue, yCHINBAET POCT U pa3BUTHE
npopocTKoB. [loBbIIIaeTCs yCTOWYMBOCTH K 3a00JIEBaHUSIM, PE3KHMM CMEHAM TeMIIepaTyphbl,
HEJ0CTaTKy BJIard U IpPYTUM CTpeccaM, ypOKallHOCTb U BBIXOJ PaHHEW MPOIYKIIHH.
JleiicTByroliee BEIIECTBO Mpernapara - apaxunoHoBas kuciota — 0,015 /. C oxHOM cTOPOHBHL,
3TO BELIECTBO SABJIAECTCSA MHAYKTOPOM YCTOWYMBOCTH PACTEHUH K [TATOr€HaM U
HeOIaronpusATHBIM (PaKTOpaM BHEIIHEH Cpelibl, a C APYroi CTOPOHEI, - PETYIATOPOM POCTa, T. O.
JEUCTBHE IIpenapaTa HOCUT KOMIUIEKCHBIN XapaKTep.
Bomnpochsr:
1 Yro Takoe GUTOrOpPMOHBI, UX POJIH?
2 J11s1 4ero HyXHbl CTUMYJISTOPBI pocTa?
3 IlepeuncnuTe Kakue Bbl 3HACTE CTUMYJISTOPHI pocTa’?
4 Yem oOycnoBneHa pU3MOIOTUYECKasi aKTUBHOCTh (PUTOTOPMOHOB?
5 IlepeuncnuTe «KMUHYCBD) PETYISATOPOB POCTA.
Yc/i0BUS BbINOJHEHUS 32/IaHUS

9. MecTo BBITIOJHEHHS 33aJaHUS: 3aJJaHNE BBITIOJHACTCS HA 3aHIATUU B ayTUTOPHOE BpEeMs

10. MakcuManbHOE BpeMsl BHITIONHEHUS 3a1aHus: 45 MUHYT
11. Bel MOkeT€ BOCIIOJIH30BATHCS: YICOHUKOM, KOHCIIEKTOM JICKITHIA
12. IlIkaJ12a OLleHKH 00Pa30BATEILHBIX JOCTHKEH U

Brimonnenue padotsr 6osee 90% - omeHka «5»
70-90% - ortenka «4»

50-70% - ouenka «3»

Memnee 50%- onieHka «2»

Pa3znen 2 «O0mast 1 HeOpraHuvecKkasi XMuMHUsD).
IIpakTHYeckoe 3aHATHE

«MonenupoBanue nocrpoenusi [llepuoguveckoii Tadbaunbl XumMudeckux 3jaementon . U.
MenpgesieeBa.
Heanb: uzydenue S, p,d, f s1meMeHTOB Ha OCHOBaHMH HX MOJ0XKeHus B [Ieproandeckoii cucteme,

MozenupoBanue llepuoanyeckoil cucTeMBI.
OobopynoBanue: Ileproanueckas cucteMa XxuMudeckux aeMeHToB .M. MenpeneeBa, pucyHku
crpoenus S, p,d, f anemenToB.
Xoxa padoTbI:

1) Crpoenue s, p,d, f snemenToB u ux nosoxxenue B [lepuoauueckoii cucreme.

CymiectByet 4 Tuma opoutaneii : S, p,d, f.

S — opbutanu uMerT chepudeckyro hopMmy;

p- opbuTtanu UMerT GOpMy TaHTENH;

d — opOuTanu umerT GopMy JIHCTA KIEBEPa;

f — opOuTanu — GopMy IIECTH JIETIECTHOTO IBETKA.

Ka)K,Z[yIO Op6I/ITaJ'H> MOT'YT 3aHUMAThb 2 QJICKTPOHA. CJ'Ie,ZLOBaTCJ'ILHO, MaKCUMaJIBbHOC YUCJIO
QJICKTPOHOB, KOTOPBIC MOTYT HAXOANUTBHCA Ha IICPBOM YPOBHC PABHO JIBYM.

N=2 n?,
r7ie N-HOMEp PHEPreTUUecKoro ypoBHs, N-MakCUMaIbHOE YMCIIO 3JIEKTPOHOB Ha 3TOM ypoBHe. Ha
BTOpOM -8 ( 2 — Ha S — opOuTanu u 6 Ha p- opouranu). Ha tpetbem - 18 snexTponos (2 Ha S, 6 Ha
p, 10 Had u 14 Ha f). B 3aBHCUMOCTH OT TOTO, Ha KaKyrO OpOHMTaIb OTIPABIICH MOCICAHUI
ANEKTPOH, XUMUYECKHUE IIEMEHTBI MOXKHO Pa3/IeNIuTh Ha cemeiicTBa (Ooku): S, p,d, f.
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K s-anemenrtam otHOCsTCS 31eMeHTHI | 1 || rpynn rinaBHBIX MOArpyMI, a TAaKKe TEIIH.
K p- anementam otHocsTcs snemenTs! |l u VI rpynn rmaBasIx moarpynm.

K d- anemenTaM OTHOCATCS 3JIEMEHTHI IOOOYHBIX ITOArPYIIIL.

K f - anmemeHTaM OTHOCSATCS JIAHTAHOUIBI M AKTUHOMJIBL.

Henenune [lepuoanyeckoit Tabauibl Ha OJIOKH.

S- o0rako p-o0i1ako d -o6mako

s-block
- p-block =
~1g , 13 14 13 18 17 1s-

; d-block L
=353 4+ 3 ¢« 7 8 3 nu Qg 31{ -
L ] o —ep ad -l *E - -+
= 55 =te 4d - Sp -
G g—pe Sd T ’ﬁ.l:i' —=
- 75 mte 6d — 7p———+
f-block

- 4fF 3
- 5F |

3aganne:

1) Hammcats 351ekTpoHHYI0 GOpMYITy aToma Kuciaopoja, Maraus u gocdopa.

2) K kakuM sr1eMeHTaM OHU OTHOCATCS U T1e pacnosaraiorces B [lepuoauueckoii Tabnuue 1. 1.
Menneneesa?

3) Kakoe makcuManbHOE KOJIMUYECTBO 3JIEKTPOHOB MOXKeT HaxoauThes B 1V nepuosae tadmuus .M.
Menneneesa?

4) Cnenaiite BBIBO/I.

YcioBus BLINOJHEHUS 3a1aHUS
1. MecTo BBIIIOJHEHHS 3aJaHuA: 3aJaHHMEC BBITIOJIHACTCA HA 3aHATHUH B ayIUTOPHOC BpEMA

30



2. MakcumanbHOE BpeMs BBITIONHEHUS 3a1aHus: 45 MUHYT

w

Bbl MOXeTe BOCIIOJIB30BaThCS: YUEOHUKOM, KOHCTIEKTOM JICKITUH
4. IllkaJja oeHKH 00pa30BaTeJIbLHLIX JOCTHKEHUM:

BeimosineHue padotsl 60see 90% - oueHka «5»
70-90% - omenka «4»

50-70% - orenka «3»

Menee 50%- oneHKa «2»

IIpakTH4yeckoe 3aHATHE
MexaHu3M 06p330BaHHﬂ XHMHYECKOH CBSI3M.

ean. [ToBTOpUTH, 3aKpENUTH U 0OOOIIUTH TOHSATHS O PA3HOBUIHOCTAX XUMHUECKOU CBSI3H,
BAJICHTHBIX BO3MOXKHOCTAX 2JICMEHTOB B COCIMHCHUAX, B3AUMOCBA3HU COCTaBa U CTpOGHI/Iﬂ
BEIIECTBA C €Er'0 CBOMCTBAMHU.

Teopernyeckasi 4acTb

Cxema

OCHOBHBIE TUIIbI XUMHUYECKOHU CBSI3U

| l | |

Honnas KoBaneHrHas Metraumueckas Bogopoanas

HonHast CBSA3b CYIECTBYET MEXKIY aTOMaMH, CHIILHO Pa3IMYaiOIUMuUcs 1o 3HaueHusM DO.
HOHHOM CBS3BI0 CBA3BIBAIOTCS aTOMBI METAIIOB M HEMETAJIIOB 3a CYET 00pa30BaHMs
HPOTHBOMOJIOKHO 3aPSKEHHBIX MOHOB M MX B3aHMHOTO NPUTSHKEHNUS. BemmecTsa ¢ HOHHOM
cesi3pio: Na*Cl,, Ca?* 0%,

2+ |z -
Ba C|2 , MgZ+SZ . 910 KPUCTATNTMYCCKHUE BEIICCTBA — OKCHABI METAJIZIOB, OCHOBAHUA, COJIH.

KoBaJjieHTHasi ¢cBSI3b BO3HUKAET MEXIY aTOMaMU HEMETAJUIOB 3a CYeT 00pa30BaHus OOIINX
(CBSI3BIBAIOLINX) DJIEKTPOHHBIX Hap.

CBs13b MEXTy OJIMHAKOBBIMH HeMeTalIaMu — Henosisipuas. Ha, Oz, Clo, Fo. Takue BemecTBa
obiBaroT razooopasusiMu (Ho, F2), TBepabiMu (anmas, rpadut, cepa), peske xkuakumu (Br).

Kosanenmnas nonapras céa3v HabIIOIAETCsl MEXKy aTOMaMH HEMETAIIOB, Pa3INYalOlUMUCS
anekrpoorpunarensHoctbio: H2O, HCI, NHz. Kak npaBuiio, 310 *uakue uiu ra3oodpasHbie
BEIIECTBA.

MerajuinyecKkasi CBsI3b CyIIECTBYET B MeTa/uiax. OHa BO3HHMKAET 3a CYET ®O0®C
B3aMMOJIEHCTBUSA OTHOCUTENBHO CBOOOIHBIX BAJIEHTHBIX 3JIEKTPOHOB ¢ HOHAMM k.
METaJIOB. BellecTBa ¢ METAUTMYECKOM CBS3bIO TBEP/BIE, TOJIBLKO PTYTh ol Ay
KUKAS. C®C®

Boaopoanasi cBA3b — DIIEKTPOCTATUYECKOE IPUTSKEHUE MEXKITY aTOMOM BOJIOPOJA OTHOM
MOJIEKYJIbl 1 aTOMOM CHJIBHO 3JIeKTpooTpuuaTensHoro snementa (O, N, F) npyroit Mmosexyssl.
Hamnpumep:
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BemiectBa ¢ BO10pOIHOM CBSI3BIO Yallle BCETO KUAKUE WIIM TBEP/Ible (BOJA, CIUPTHI, aMUHBI).

BemecTBa ¢ KOBaJ€HTHOM XUMUYECKON CBSI3bIO XapaKTEPU3YIOTCS BaJICHTHOCTBIO,
ompenesieMoy I KaKI0T0 aToMa YUCIIoM 00pa30BaHHBIX UM KOBAJICHTHBIX CBsI3€H (0OImImX
AJIEKTPOHHBIX Map). B Monekyne Bogopona Hz xuMudeckast cBsi3b KOBaJIeHTHasI HemoJigspHasi. B
TBEPAOM COCTOSIHUU KPUCTAINUECKasl PelIeTKa MOJIEKYJIIpHas HEMOJspHasl.

HYH — (HY) + (H") — 435 &JIx/M0TE.

Kpucrannuaeckuit yriaepos cymectByeT B popme anmaza. Kaxapiit atom yriiepoja B aimase
CBsA3aH C YCTBIPbM APYTMMU aTOMaMH KOBAJICHTHBIMHA HEIIOJIAPHBIMHA CBA3AMMU.
@parMeHT CTPYKTYpBI ajiMasa:

Oueprus cBsa3u C—C cocrapisieT 352 kJ[>k/MOJIb.

[Ipyu Hanuuuu BO BHEIIHEM (BAJICHTHOM) JIEKTPOHHOM CJIO€ CIIAPEHHBIX 3JIEKTPOHOB U
BaKaHTHBIX (CBOOO/IHBIX) OpOUTasIE aTOM 3JIEMEHTa CIIOCOOCH MIPOSIBIISTh NEePEeMEHHYIO
sanenmHocms. DIEKTPOHHAS KOH(UTypalHst aToMa yriepoa:

3 2p2
s 12 fT 4
W= |

K
Atom C B HOPpMaJIbBHOM COCTOAHUU crocobeH o6pa3013aTb JABC KOBAJICHTHBIC CBA3U:

O T+

nCHOsw uwm  C=0.
OnHako COBpEMEHHBIE METOIbI HCCIICIOBAHHUS MTOKA3bIBAIOT 00JIee BEICOKOE 3HAYEHUE Ecs.
Mexny aromamu C 1 O Bo3MOxKHO 0Opa3oBaHue elle OJHON Pa3HOBUIHOCTH KOBaJICHTHOMN
CBSI3U — KOOPJAUHAIMOHHOW. ATOM KHCIIOPOJa, UMEIOIINI HEUCIIOIb30BAHHBIE 3JIEKTPOHHBIE
Mapbl, MOXKET ObITh JOHOPOM DIIEKTPOHHOMN Maphl Il aKIENTOpa — aTOMa yriiepoJia ¢ ero
BaKaHTHOM STUESHKOM.
Takum 0Opa3om, B 3TOM COETMHEHHUH JIJIsl aTOMOB 000UX IIEMEHTOB BaTEeHTHOCTH [11:

- s<-
aCu0it  wim C==0, aa
: I'JIe CTpeliKa <—» 0003HauaeT KOOPANHAIIMOHHYIO WU JIOHOPHO-

AKICIITOPHYIO CBA3b.
3J'ICKTpOHHa$I KOH(I)I/IpraI_II/I}I aToMa yrjiepoa B BOBGY)KI[CHHOM COCTOSAHHHU:
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2
5 Qo T Zj' +
K L

DnexTpoHHas U rpadudeckas Gopmyisl coequaeHust CO2, B KOTOPOM YIIIEPOT IPOSBIISET
BBICIIYIO BaJICHTHOCTH [V:

2ol <
SORCL 08 umm O0=C==0.

B xoBaneHTHBIX cOeIMHEHUSAX MKy arToMaMu C BO3MOXHBI TPU BUJIa THOPUAN3ALIUN
ANIEKTPOHHBIX 00JIAKOB:

0,154 m
3 .(_)r_/____'!i

sp3 —C—C— +o C—C) = 352 x[Ix/moiB,
BaJCHTHGIH Vs LTS EC
yron 109°28’
0,134 1M
i 8 8
sp? C=C (C=C) = 587 xIx/M0ib,
BaJICHTHLIH 4 . ECB
yrom 120°
0,120 um
sp —C=C— E(C=C) = 839 x/Ix/M0B.
BaICHTHBIH
yroa 180°

OTH K€ BUJIbI THOPUIU3AIMHA UMEIOT MECTO (M OOBSICHAIOT MHOTHE CBOWCTBA) U TIPU
00pa3oBaHUM MHOTUX HEOPraHMUYECKUX coenHeHMH. [Ipy pasHOM pacrioyiokeHu THOpUTHBIX
00J1aKOB B IIPOCTpaHCTBE 00pa3ytoTcs MoJiekyibl tuHeiHoTo (CO2, C2H2) nmm yrimosoro (H20,
CHa4) cTtpoenus.

CBolicTBAa KOBAJIEHTHOH CBSI3H

+ Dnepeus, HeoOXoquMasi 7Sl pa3pbiBa I 00pa30BaHUs CBSI3U, U3MepseTcs B kJ[»/Moub (T.€.
npuxoautcs Ha 6,02¢10% monexyn).

E(H-H) =435 x/{»/Monb,

E(CI-CI) = 242 x]I/mMomb,
E(H-CI) = 426 x]I»/Moub,
E(C-CI) = 412 x]Ix/Mob.

* HpOltHOCI’I’lb CBsA3U 3aBHUCUT OT:

1) xapakTepa KOBaJIeHTHOM CBs3U ( © -CBS3b MpoUHee, ueM T -CBs3b);

2) MOJIHOTHI IEPEKPHIBAHUS IJIEKTPOHHBIX 00IaKOB (4eM OOJIbIIE IJIEKTPOHHAS MIIOTHOCTh
MEXY sIApaMH, TeM MTPOYHEe CBSI3b);

3) ANIEKTPOOTPHUIIATETLHOCTH COSTUHSIONINXCS aTOMOB U TIOJISIPU3AIINH KOBAJICHTHOM CBsI3H (T.€.
OT TOTO, HETIOJIAPHAs WU TIOJISIPHASI KOBAJICHTHASI CBSI3b).
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+ Hacviyennocms. HachblIEHHBIMU Ha3bIBAIOT OJJMHAPHBIE KOBAJICHTHBIE CBA3U. BO3MOXKXHOCTH
00pa30BaHus KOBAJCHTHBIX CBA3EH ONPENENIIETCS YUCIOM HECIIAPEHHBIX AJIEKTPOHOB, a TAaKXKe
YHCIIOM HETOAETICHHBIX 3JICKTPOHHBIX Map (y JOHOpA) WM YUCIOM BaKaHTHBIX opOUTaneil Ha
BHEIIIHEM 3JIEKTPOHHOM YPOBHE (Y aKIEenTopa).

* Hanpagnennocmys CBSI31 00YCIIOBIMBAET MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIl. B
3aBHCUMOCTH OT (POPMBI U HATIPABJICHUS SJIEKTPOHHBIX 00JIAKOB IPH UX B3aHMHOM
MePEKPBIBAHUN 00Pa3yIOTCs COCTMHEHUS C JIMHSWHOU Wih yriioBoit popmoii mosnekyin. Ha sty
XapaKTEPUCTUKY BIUSET TUIl THOPUAU3AINHN dJICKTPOHHBIX 00IaKOB — Sps, sz nim Sp.

HOpﬂIlOK BbIINOJTHCHUSA paﬁoTM:

1. HOBTOpI/ITe TeopeTuquKuﬁ marepuali, H606XOJII/IMI)II7I AJisl BBINIOJIHCHU A
NMPAKTUYICCKOIo 3alaHudA.

YyeHue 0 XMuMHAYECKON CBSI3HM — HEHTPAIBHBIN BOIPOC COBPEMEHHON XUMHHU. be3 Hero Hemb3s
MOHATH PUYMH MHOTOOOPA3Usl XUMUYECKUX COEIMHEHUH, MEXaH3Ma UX 00pa3oBaHMUs,
CTPOEHHUS U PEAKIIMOHHOM CIIOCOOHOCTH.

OO6pazoBaHNe XUMUYECKUX COCTMHEHU 00YCIOBICHO BOSHUKHOBEHHEM XUMUUYECKOU CBSI3U
MEXIy aTOMaMH B MOJIEKYJIaX U KpUCTAIIJIaX.

Xumuueckas c6s136 — 3TO

OCHOBHOE TIOJIOKEHHUE, KOTOPOE JIEKUT B OCHOBE TEOPUH XUMHUYECKOU CBSA3U: Y CTOMYMBBIM
SBIISIETCS] TAKOE COCTOSIHUE aTOMa, MPU KOTOPOM €0 BHEIIHUI SHEPreTHUECKUN YPOBEHb
3aBeplleH, T.€.

B Ipouecce XUMHUICCKUX peaKHI/Iﬁ ATOMBbI CTPCMATCS €TI0 3aBCPUINTD ITYTCM:

1. OO6pazoBaHus 0OIIUX JIEKTPOHHBIX Tap.
2.
3.

XuMuUeckas CBSI3b o6pa3yeTC$1 3a CUYCT BAJICHTHLIX 3JICKTPOHOB, HO OCYIHICCTBJIACTCA OHA I10-
pasHOMY. XapaKTep XUMHYECKOM CBSI3U 3aBUCUT OT IpUupoabl aTOMOB, T.C. OT UX CTPOCHUA U
cBoucTB. K OIHOMY M3 TAaKHX CBOMCTB OTHOCHUTCS QJIEKMPOooOmpuyamejlbHoCnlb.

3ﬂekmp00mpuuameﬂbHocmb — 9TO

YeM cusbHee MMPOSABJIACTCA y DJICMCHTA 3TO CBOﬁCTBO, TeM 0oJjiee oH SJICKTPOOTPHULATCIICH.

B nepuoaax Ha6JIIOZ[aCTC$I 0611_13.51 TCHACHIUA POCTA JICKTPOOTPULATCIILHOCTH 3JIEMCHTOB, 4 B
rpyimnax — €€ naJcHus. DIJIEMEHTBI 110 SJICKTPOOTPULATCIIBHOCTAM paCIiojiararoT B psd, Ha
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OCHOBAaHHH KOTOPOI'O MOKHO CpaBHUBATH SJICKTPOOTPULIATCIIBHOCTHU 3JICMCHTOB,
HaxoJdIIUXCA B pa3HbIX MIEPpHUOAAX.

YcioBus BbINOJHEHUS 3aJaHUS
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B ayINUTOPHOC BpEMA

2. MaxkcumanbHOe BpeMs BBITIOJHEHHS 3aJaHus: 45 MUHYT
3. BBI MOXkeTe BOCTIONIBL30BATLCS: YICOHUKOM, KOHCIICKTOM JICKITUIH
4. IllkaJja oneHKH 00pa30BaATEebLHBIX JOCTHKCHHM:

Beimonnenue padots! 0oiiee 90% - oneHka «5»
70-90% - oreHka «4»

50-70% - orenka «3»

Menee 50%- oneHka «2»

IIpakTHyeckoe 3aHATHE PO eCCHOHAILHON HANPABJIEHHOCTH

Poab AUCHEPCHBIX CUCTEM B CE€JILCKOM X035IliCTBE.

Llesn: onpenenuTs poiib TUCIIEPCHBIX CUCTEM U MCCIIE0BATh MX CBOWCTBA.

B npupoze Bce 00beKThl 00bETUHEHBI B CUCTEMBI.

Cucmema — 3TO COBOKYITHOCTH B3aMMOCBSI3aHHBIX KOMIIOHEHTOB (00OBEKTOB), OTTpaHHUUEHHBIX
OT OKpY’Karolllel cpesibl BUANMBIMU WM BOOOpakaeMbIMU I'pPaHUIIAMU pa3fieia, KOTOpbie
00J1a1a10T 0COOBIMU CBOMCTBAMHM, OTJIMYAIOIIUMHUCS OT CBOMCTB, 00pa3yIOIIUX 3Ty CUCTEMY
KOMITOHEHTOB.

CI/ICTGMI)I, XapaKTCPHBIC IJIs1 ar pPOTEXHUYCCKOTO KOMITJIEKCA, COCTOAT U3 (1)33 1 KOMIIOHCHTOB.

CocraBHas 4acTh CHUCTEMBI, OTACIICHHAA OT APYIrUXx €€ JacTen I'paHHLlaMU pa3jiciia u
06J1aﬂa10ma;1 OJMHAKOBbIMHU XUMHYCCKHMU CBOﬁCTBaMI/I, Ha3bIBACTCA qba30ﬁ.

[To uncny ¢a3, 00pa3yrNUX CHCTEMBI, X TOPA3ICIISIOT Ha TOMOTEeHHbIE (0THOPOIHBIE,
oaHO(Da3HbIC) U reTeporeHHbIe (MHOTO(]a3HbIC, HEOJHOPOHBIC).

T'omozcennvimu Ha3BIBAIOTCS CHUCTEMBI, COCTOAINIHNEC U3 OHHOﬁ (1)8.3]:1.

PactBop nutheBoil copl (TuapokapOOHaTa HATPHsI) B BOJE MPEACTABISAET COO0H TOMOTEHHYIO
CUCTEMY.

CI/ICTCMLI, COCTOAIMNEC U3 IBYX U bonee (1)33, HAa3bIBAIOTCA cemepoceHHbIMU.

CMech KUAKOTO Macia U BOJBI SBJSIETCS TETEPOTeHHOM CUCTEMOM, TaK Kak 00pa3oBaHa ABYMS
(dhazaMu — MacjaoM U BOJIOM.

Komnonenm — coctaBHas 4aCTb CUCTEMBI, KOTOPYIO MOKHO BBIACIUTD U3 TAHHOW CUCTEMBI
(bu3MYECKUMU METOIaMU (TIEPETOHKOM, KpUCTAIIITU3AIUEN U T. 11.).

J17is MOHUMAaHHUSI CYIITHOCTH MOHSTHS «KOMIIOHEHT) PEIIUM 3a/1ady Ha OMpeIeIeHHe Yrciia
KOMITOHEHTOB B CHCTEME, Colep Kaliieit MosieKyisl Bo sl H20, nonsl kanusa K¥, ruapokcuaa OH',
TUAPOKCO-
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uust H30" u cynbdar-uonsr SO|~. 13 31010 pacTBopa METOI0M MEPETOHKH B YUCTOM BHJIE
MO>KHO BBIJIEIUTH TOJIBKO BOIY U cyab(aT kanus. CrnemoBaTenbHO, 3Ta CHCTEMa COCTOUT
U3 08yX KOMIIOHEHTOB.

PaccMoTpeHHBIE B IIpUMeEpPax CUCTEMBI ABIISIIOTCSA OUCHEPCHbIMU.

Cucrembl, COCTOSIINE U3 U3MENIBYEHHBIX (IUCTIEPIUPOBAHHbBIX) BELIECTB,
Ha3BIBAIOTCA OUCNEPCHbIMU.

JlucriepcHasi cucTeMa COCTOUT U3 QucnepcHoll (M3MenbueHHON) (asbl 1 ducnepcuonnoil cpenpl.

Jlucnepcuonnoii cpedoil Ha3bIBACTCS YaCTh TUCIIEPCHOM CUCTEMBI, KOTOPOH B cucTeMe OOJIbIIIe,
a eclli MEHbIIIE, TO ITa COCTaBHAasl YaCTh CUCTEMbI He U3MEHUNA CBOE arperaTHOE COCTOSHUE.

Jlucnepchoit ¢pazoii Ha3pIBAETCs YaCTh IUCIIEPCHON CUCTEMBI, KOTOPOM B CHCTEME MEHBIIIE, a
ecJii 0OJIbIIIe, TO 3Ta COCTaBHAs YaCTh CUCTEMbI U3MEHUA CBOE arperaTHOE COCTOSIHUE.

B cucreme «xnopua kansuus—sBoaa», cocrosmei u3 60 mae. 4. conu u 40 mae. 4. BOJIbI,
JTUCTIEPCUOHHOM cpefioi OyIeT BOIa, HECMOTPS Ha TO, UTO €€ B CUCTEME MEHBIIIE, HO BOJA He
U3MEHUIA CBOETO arperaTHOro COCTOSTHUS, BEb CUCTeMa (BOAHBINA PaCTBOP) — JKUIKOCTb.
Xnopua Kanplus — AucriepcHast gasza (ero B pacTBope 0oJibliie, HO OH U3MEHUIJ CBOE
arperaTHOE COCTOSTHUE: IO PACTBOPEHUS XJIOPH]I KAJIBIHSI — TBEPIO€ BEIIECTBO).

JlucniepcHble CUCTEMBI IO pa3MepaM YacTHIl MOAPa3eNsiioT Ha TpyOble B3BECH, KOJIJIOUIHbIE U
WCTUHHBIE PACTBOPBI.

[TpakTruecku Bce 0OBEKTHI, TPUMEHSIEMBIE B CEIIHCKOM XO3SHCTBE, IPEACTABIISIIOT CO00
JMCTIEPCHBIE CUCTEMBI WIIH ABIIIOTCS KOMIUIEKCOM TaKUX CUCTEM: 3TO MOYBbI, PACTUTENIbHbIE U
KUBOTHBIE OPTaHU3MBI U JIp.

Posib qucniepcHBIX cHCTEM B ¢/X:

[IpupoaHbIe BOJAHBIC PACTBOPHI YYACTBYIOT B MpoOIeccax MOYBOOOPa30BaHUS M CHAOXKAIOT
pacTeHusi MUTaTEIbHBIMU BellecTBAMU. CJI05KHBIE MPOLIECCHI JKU3HEIEATEIIbHOCTH,
MPOUCXOJISIINE B OPraHU3Max 4YeJIOBEKa U )KMBOTHBIX, TAK)KE MIPOTEKAIOT B PACTBOPAX. ®
[Ipou3BoACTBO MaTepHrasioB AJisl CPEJICTB MaJO MEXaHU3AIMH1, UCTIOJIb3YIOIIUXCS B CEILCKOM
XO3SIUCTBE U T.J

IIpumeHeHne TUCTIEPCHBIX CHCTEM B ¢/X:

B Berepunapun. B canutapuu u purocanutapuu. [Ipon3BoICTBO KOPMOBBIX IPOXIKEH U
MHKpOoOHoIoruaeckoro oenka. Mcrmoiap30BaHuE B pACTEHUEBOICTBE U YKUBOTHOBOJICTBE
CTUMYJIAITOPOB POCTA U IUIOJOHOILIEHUSI PACTEHUH.

Pe3yabTaT npuMeHeHHs TMCIEPCHBIX CHCTEM B ceJIbCKOM Xo3stiicTBe. OlecrnieueHue pocTta
MIPOU3BOJICTBA CEIBCKOIO XO34MUCTBA. YIIyUIlIeHHE Ka4eCTBA U MPOJIJICHUE
CeNbCKOX03sUCTBEeHHOU poAyKuuu. [loBbienne 3¢ (heKTHBHOCTH 3eMIIeIEHS 1
’KMBOTHOBOJcTBa. Q0oraiieHue mouBsl BCEMU MUTATEIbHBEIMH BEIIECTBAMH.

3agaHus 17151 CAMOCTOAITEILHOM PadoThI
1. HazoBuTe npu3HaKy, XapaKTepU3yIOIIUe CUCTEMY U OTJIMYAIOIIUE €€ OT TPYIIbI 00BEKTOB,

COJCPpKAIIUXCA B CPEAC.
2. Ha3oBuTE OCHOBHBIC YaCTH CUCTEM U MNOACHUTEC, UEM (1)&32[ OTIINYACTCA OT KOMIIOHCHTA.
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3. HazoBuTe yacTuilbl, CoiepaKaIIrecs: B BOJHOM pacTBOPE XJIOpUIa HATPUs; OSICHUTE, U3
KaKOTO YMCJIa KOMIIOHCHTOB COCTOUT 3Ta CUCTEMA.

4. HazoBuTe cOCTaBHbIE YAaCTH JAUCIEPCHON CUCTEMBI U UX OTJIMYMS APYT OT Apyra.

5. [lpuBeaute 1Ba 00OCHOBAHHBIX MPUMEPA, UILTIOCTPUPYIOIIUX POJIb TUCIIEPCHBIX CHCTEM B
CEIIBCKOM XO3SICTBE.

YcioBus BbINOJHEHUS 3a1aHUS
1. MecTo BBIIOIHCHUS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

2. MaxkcumanbHOe BpeMs BBITIOJHEHHS 3aJaHus: 45 MUHYT
3. BBI MOXkeTe BOCTIONIL30BATLCS: YICOHUKOM, KOHCIICKTOM JICKITHIH
4. Illkaja oeHKH 00pa30BaTeJbHbIX JIOCTHKEHMI:
Beimonnenue padots! 0osiee 90% - oneHka «5»
70-90% - oreHka «4»
50-70% - orenka «3»
Memnee 50%- oneHka «2»

IIpakTHUYecKO€e 3aHATHE
Boruncienue CKoOpoCTH XUMHYECKOM PC€AKIHH A €€ 3aBUCUMOCTD OT TEMIIEPATYPbI.
Heﬂb: HAYYUTHECA NPUMECHATb TCOPETUYCCKUC 3HAHWA ITPHU PCIICHUHA 3a/iaY.

AnroputM penieHus 3a1ad no reme "CKopoCcTh XUMUYECKOUW peakiun"

3aoaua Nel

Peaxyus npomexaem no ypasuenuro A+B = 2C. Hauanvhas konyenmpayus sewyecmea A pasna
0,22 monv/n, a yepes 10 ¢ — 0,215 moawv/n. Boiuuciume cpeonton cKkopocms peakyuil.
Pewrenne:

Ucnonb3yem bopmyny st pacuéra

v ==+ AC/At = £ (0,215-0,22)/(10-0) = 0,0005 moun/1 - C

3aoaua Ne2

Buviuucnume, 6o ckonvko pas ysenuuumes ckopocms peakyuu npu no8bluleHUU memMnepamypsl om
30 0o 70 ° C, ecnu memnepamypHulii Ko3ppuyuenm ckopocmu pasem 2.

Pewenne:

[To npaBuny Baut-T'odda

v=g-y @410

ITo ycnoBuro 3agaun TpeOyeTCsl OIPEASIUTb V/Vo:
V/ve=2 (030/10 = 24 — 1

3aoaua No3

3anuwume xunemuueckoe ypasHerue 0s Cledyiouux YpasHeHUull peakyull:

A) S(ms) + Oz (2) = SOz (2)

b5) 280: (2) + Oz (2) = 2503 (o1c)

Pemienue:

CornacHo 3aKOHY JIEHCTBYIOIIUX Macc, KOTOPBIHM JEHCTBYET AJs Ta30B U KUAKOCTEH:
v =k1 C (0>)

v =K2 C3(S02)C (02)

3aoaua No4
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Kax uzmenumcs ckopocmo peakyuu:
S (meg) + Oz (2) = SO2 (2)
npu ysenuueHuu 0asnenus 8 cucmeme 6 4 paza?
Pewenue:
e 3anuiieM KMHETUYECKOE YpaBHEHUE Ul PEaKUU /10 TIOBBIIICHUS JaBJICHUS B CUCTEME.
0O0603HaYUM KOHIIEHTPAIMIO KHCIIOPO1a
C(0O2) = a, KOHLIEHTpAIUs CePBhI - TBEPAOTO BEIIECTBA HE YUUTHIBACTCS.
vV=K1a
o [lpu nossllieHnu JaBiaeHus B 4 paza, 00bEM yMeHbIIaeTcs B 4 pasa, ClieJ0BaTEIbHO
KOHLIEHTpALMs ra3a KUCIOpoJa YBEIUYUTCS B 4 pa3a U1 KUHETUUECKOE YPaBHEHHUE TPUMET
BHI:
v =K1 4a
e OmnpezensieM, BO CKOJIBKO Pa3 BO3PACTET CKOPOCTh PEAKIIUU:
v/iv=x14a/kia=4
CnenoBarenbHO, IPY NOBBILICHUH JJaBJICHUS B 4 paza, CKOPOCTh IaHHOM peakuu yBeIU4nUTCs B 4
pasa.

3aoaua Ne5
Kax usmenumcs ckopocmo peakyuu:
2802 (2) + O2 (2) = 2803 (2)
npu ygeruyeHuu 0agnenus 6 cucmeme 8 2 pasza?
Pewrenue:
e 3amuiieM KUHETHUYECKOE YpaBHEHUE Ul PEaKIUH /10 TIOBBIIICHUS JaBJICHUS B CUCTEME.
O603HaunM KoHIIeHTpaIuo SO2
C(SO») = a, konnentpanus kuciopoaa C(02) = b.
v =K1 a%b
e [lpu noBeIIeHNU JaBieHUS B 2 pa3a, 00bEM YMEHbIIIAeTCs B 2 pasa, CIeA0BaTeIbHO
KOHLIEHTpalus ra3a kuciaopoaa u SOz yBelIu4YUTCs B 2 pa3a U KHHETUYECKOE YpaBHEHHUE
MIPUMET BU/I:
v = K1 (22)>2b = k14a%-2b= x18a%-b
e OmnpegensieM, BO CKOJIBKO pa3 BO3PACTET CKOPOCTh PEAKIIUU:
v /v =K1 8a%b/ k1 a%-b =8
CrnenoBarenbHO, IPU MOBBIIICHUH JJABJICHUS B 2 pa3za, CKOPOCTh JaHHOW peaKlUU YBEIUYUTCS B 8
pas.
3aoaua Neb
[Ipu Temnepatype 10 °C peakuus npotekaet 3a S muH, npu 20°C — 3a 1 muH. Paccuunraiite
TEeMIEPATypHbIN KO3(PPHUIIMEHT CKOPOCTH pEaKIUu.

Hano: Pewenue:

to= 10 °C 1) Ilpu ycnoBum, yto KoHUEHTpalwms Bemiectsa (C), BCTYNMBILETO B
t=20°C pPEaKIuIo, IOCTOSIHHA:

o= 300C ITpu Temneparype 10 °C ckopocTs peakiuu paBHa vo=AC/Ato,

7= 60C 0=AC/300, AC= 300v0

y=? [Tpu Temneparype 30 °C ckopocts peakiuu paBHa V=AC/Art,

v=AC/60, AC= 60v. Cnenosarensno, 30000=60v, a v/Vo=300/60=5.
2) To npasuy Baut Todda: v= voyU10, v/ve= 210

3) CornacHo paccyxaenusM (1) u (2), momyunm ,Y(20-10)/10: =5

38



YcioBus BbINOJHEHUS 3a1aHUS

© ~N o

MecTO BBIIIOJTHEHHS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYINUTOPHOC BpEMA

MaxkcumanbHO€E BpeMs BBIIIOJIHEHUS 3aJaHus: 45 MUHYT
Bbl MOXeTe BOCIIOJIB30BaThCS: YUEOHUKOM, KOHCTIEKTOM JICKITUH
IlkaJia oneHKH 00pa3oBaTeIbHbIX I0CTHKEHUIH:
Beimonnenue padots! 6oiiee 90% - oneHka «5»

70-90% - omenka «4»

50-70% - omenka «3»

Menee 50%- orieHKa «2»
IIpakTH4yeckoe 3augTve npodeccuoHAJILHOH HAIIPABJIECHHOCTH
IIpuroroBJieHHe PACTBOPOB YA00peHHH

Heaw: [IpuroroBneHue pacTBOpa MUHEPAIbHBIX YIOOPEHU ISl MOJAKOPMKH PACTEHUM.
Jl11s BeceHHEeN OKOPMKH PACTEHHMI MCIOJIB3YIOT pacTBOP MUHEPAIBHBIX YAOOPEHUH,
coJiepKaluii2,5 r CUIIbBUHUTA, 2,5 T cynepdocdaTa u 5 r ammMuadHoi cenuTpsl B 1,5 aurpe

BOJBI.

3amanue

1.

2.
3.
4

B3BecbTe yka3zaHHbIE MACChl KaXKJOTO y100pEeHUsI.

[IpuroToBbTE pacTBOpP MUHEPAIBHBIX yI0OpeHHUI 00beMoM 1 1.

B3BechTe HECKOJIBKO AOMOTHUTENBHBIX TOPUUN YIOOpEHHH 1 yIakyHTe UX B TAKETUKU.
(momosHKUTENBHOE) PaccunTaiite mutarenbHyro nenHocth cuiibBuHKUTA (KCI),
cynepdocdara (CaH2PO4), ammuaunoii cenurpsl (NH4NO3).

B xozae paboTsl 00CYXTar0TCSI BOIIPOCHI:

Uto Takoe MUHEpaTbHBIC YI0OpeHus?
Kakue nurarenbHbIe 3IeMEHThl HEOOXO0 UMbl PACTEHUSIM U /7S 4ero?
MOKHO JT1 TPUMEHSTH CBEKEIIPUTOTOBICHHBIN PACTBOP YAOOPCHUI?
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Oobopyooeanue: MEpHBI TWIMHAP, KOHUYECKass Koyba, JabOpaTOpHbIE BECHl, CTEKIISTHHAs
najgoyka, BOJa, YIOOpeHHUsI.
Xos paboThI:

1.OTmepbTe MEpHBIM HIIMHAPOM HEOOXOAUMBIN 00bEM BOJbI U BIIEHTE €€ B
KOHHUYECKYIO KOJIOY, 00bEM BOJIbI 3AMUIIUTE B TAOIULLY.
2.B3BecbTe Ha 1aOOPATOPHBIX Becax 2 T yIoOpeHUs, MacCy 3alUIIATE B TAOIUILY

VYpaBHOBecbTe 1a00paTopHbIe Bechl. B3BelnBaeM Ha Becax yio0peHue ornpeneieHHon macesl. Ha
JICBYIO HallIKy BCCOB IMOCTABbTC T'MPbKU HY)I(HOﬁ MacCChbl, a Ha IIPaBYIO aKKYpaTHO HACBINILTC
ynoOpeHue 10 ypaBHOBEIIMBAHUSI.

3.TlomecTtuTe yaoOpenue B KOJOy ¢ BOJOH U IepeMeIIaiTe 10 MOJHOTO
pactBopenus. [locie B3BeNMBaHUS YaIllka BECOB JIOJDKHA OCTaBATHCS YUCTOM.

4.0Odopmute otuet o padote (OTueT cocTaBisiercs o nmyHkTam «HCTpyKuun
BBITIOJTHEHUS PAOOTHI»).

Tenepsb npucrynaire K pac4eTHOM 4YacTH.
PaccunTaiiTe MaccoByIo J10JII0 caxapa B paCTBOPE M PE3YJbTAThl PACUETOB 3AMHUIINUTE B TAOTUILY.

Mmacca 00BbeM IUIOTHOCT macca M p-pa W, % Ny
ynoOpeH | Bombl, M b BOJIBI, BOJIBI, T
Hi, T /M

Jlns pacueta MacChl BOJBI, MAacChl pacTBOpa M MAacCOBOM JOJM YyIAOOpEHHS B pacTBOpE
HCIIOJIB3YUTE (POPMYIIBI:
M sogsr = \Y/ BOABI * p BOJBI
Mp-pa = Mps + Meoam
Wy = Mps [ Mppa «100%
YciaoBus BLINOJIHEHHS 3alaHuA

5. MecTO BBHIIOJHEHUS 3aJaHuA: 3aJaHUEC BBITIOJIHACTCA HAa 3aHATHUH B aYIUTOPHOC BpEMA

6. MakcumalibHOE BpeMsl BBITIOJTHEHUS 3a/1aHus: 45 MUHYT
7. BBl MOKETE BOCIOIB30BATHCS: YUCOHMKOM, KOHCIIEKTOM JISKITHI
8. Illkajia oLeHKH 00pa30BATEJIbHBIX JTOCTHKEHHH
Brimonaenue padotsr 6osiee 90% - orieHka «5»
70-90% - oueuka «4»
50-70% - omenka «3»
Menee 50%- onieHKa «2»

IIpakTHYecKoe 3aHATHE NPOGeCcCHOHATbHOM HANIPABJICHHOCTH
Pemenne 3kcnepuMeHTANbHBIX 32124 110 TeMe «QJIeKTPOJIUTHYECKAs! I CCOLN ALY
OO0opynoBaHme U peaKTHBBI: [IEPEUNCIIUTE CAMOCTOSITEIILHO
Brinosnnenue paboTsl:
3aganue Nel
Hauneiite B mpo6upky 1-2mi1 pa30aBieHHOM CepHON KUCIOTHI M OIYCTUTE B HEE KyCOUEK IIMHKA.
CocraBbpTe ypaBHEHHE PEAKIIUU B MOJIEKYISIPHOM, HOHHOM M COKpAIlEHHOM HOHHOM BUJIE.
CocTtaBbTe 3JEKTPOHHBIN OaaHC /Ui JAHHOTO YpaBHEHHUS, YKQXKUTE OKUCIUTENb U
BOCCTaHOBUTEIIb.
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3ananune Ne2

OcyIlecTBUTE PEaKIINIo, CXeMa KOTOPOH J1aHa: Cu?* + 20H — Cu(OH)2.

CnenaiiTe BBIBOJI.

3ananmne Ne3

[Iponenaiite peakuuu MeXay clIeIyIOLMMHU BEIIECTBAMU: a) PACTBOPOM CEPHOM KUCIIOTHI U
pacTBOPOM THIAPOKCHAA HATpHs; 0) pacTBOPOM KapOOHATa HATPHS U PaCTBOPOM a30THOM
KHCJIOTHI; B) pacTBopoM cynbdata meau (11) u consnoit kucnoroit. Onpenenure, B KAKUX
cllydasix peaklMM UIyT A0 KoHIA U nouyeMy. Crenaiite BbiBo/ibl. COCTaBbTE ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUi B MOJIEKYJIIPHOM, HOHHOM U COKpAIlEHHOM MOHHOM BH/IE.
Yc/i0BUS BbINOJHEHUS 32/IaHUS

9. MecTO BBITIOJTHEHUS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATHUH B aYIUTOPHOC BpEMA

10. MakcuManbHOE BpeMsi BHITIONHEHNUs 3a1anus: 90 MUHYT
11. Bel MOkeT€e BOCITIOJIB30BATHCA: YIEOHUKOM, KOHCTIEKTOM JICKITUNA
12. IllkaJ1a oLleHKH 00PAa30BATEILHBIX JOCTHKEH U

Beimonnenue padots! 0osiee 90% - oneHka «5»
70-90% - ontenka «4»
50-70% - ouenka «3»

Memnee 50%- oneHka «2»

IIpakTHyecKoe 3aHATHE

CocraBjieHue ypaBHeHHH 3J1eKTPoau3a. MeTo/1 3JIeKTPOHHOr 0 fajiaHca

HCJ'IBI HAY4YUTHECA COCTABJIATE OKUCIIUTCIIBHO-BOCCTAHOBUTECIBHBIC PCAKIITUHU MECTOA0M
SJICKTPOHHOI'O OanaHca u OoNpeACIATE OKUCIIUTEIb U BOCCTAHOBUTCIIb.

Bce xumundeckue pPE€aKnun nmoApa3acidroTCs Ha 2 THUIIA, ITIPOTCKAOIINUEC C UBMCHCHHUEM HUJIU 0e3
U3MCHCECHUS CTCIICHU OKHCIICHHUSA aTOMOB.

Peammn, B pe3yjabTaTe KOTOPLIX H3MECHACTCH CTCIICHb OKUC/ICHUA 3JIEMECHTOB,
Ha3bIBAKTCHA OKHC/IUNTC/IBHO-BOCCTAHOBUTEC/JIbHBIMHU.

Cy1iecTByeT HECKOJIBKO CIIOCOO0B COCTABICHHS YPAaBHEHH OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii. OCTaHOBUMCS Ha METOJE IEKTPOHHOTO OanaHca, OCHOBAHHOM Ha ONpPEeIeIeHUN
o011ero uncia nepeMenauuxcs EeKTPOHOB.

Hampumep:

-2+5+6 +4

MnS + HNO3 — MnS0O4 + NO2 + H20

OnpezlemleM, ATOMBbI KaKHuX 3JICMCHTOB N3MCHUNJIN CTCIICHDb OKHUCJICHH .

-2+6 +5 +4
S—S:;N—>N

OHpC,Z[CJ]HeM YHUCJIO MOTCPAHHBIX U MOJTYYCHHBIX 3JICKTPOHOB.
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-2 +6 +5 +4
S (motepsin) —8e — S ; N (mpunsn) +e¢ — N

qI/ICJIO OTaAaBACMBbIX U HpI/ICOeI[I/IHSIeMLIX BHGKTpOHOB JOJI?KHO 6BITL OJINHAKOBBIM.
-2+6-2 +6

Boccranosurens S — 8¢ — S 1 S — 8¢ — S okucnenue

+5 +4 +5 +4

Oxucaurens N +¢ — N 8 8N +8e¢ — 8N BoccraHoBIcHHE

Haumensiee o0riee kpaTHOE JyIsl JaHHOTO MpUMeEpa paBHO 8.

OCHOBHBIE KOB(l)(l)I/IIII/ICHTI)I IIPU OKHUCIIUTEIIC U BOCCTAHOBHUTECJIC IICPECHOCHUM B YPABHCHUC
peaKImu:

-2+5+6 +4

MnS + 8HNO3 — MnSO4 + 8NO2 + 4H20

[Iporecc mpeBpaIeHust Cepbl CO CTETICHBIO OKUCIICHUS -2 B +6 SBISIETCS MPOIIECCOM OTIauu
AIIEKTPOHOB, TO €CTh OKUCIICHHSI; TPOIECC MTPEBPALICHHS a30Ta CO CTETIEHBIO OKUCIICHUS +5 B +4
— TporeccoM BoccTaHoBeHHs. BemecTtBo MnS nipu sTom — BoccranoButens, a HNO3 —
OKHCITUTEITb.

3ananue: B cienyromux OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUAX YKAKUTE OKUCIUTENb U
BOCCTaHOBUTEJIb, HAMTUIINTE JIEKTPOHHBIC YPABHEHHUS.

1 BapuanT
1) YkaxxuTe Kakou JI€MEHT OKHCIISIETCS] M KaKOW BOCCTAHABIIMBACTCS B PEAKITUAX MEKTY
MpOCTBhIMHU BemecTBamu: a) S + O = SO»
6) N2+ 3H2=2NHj3
2) Ha ocHOBaHuM >JEKTPOHHBIX ypaBHEHUI paccTaBbTe KO3()PUIIMEHTHI 3JIEKTPOHHOTO OanaHca:
A) HNO3z + HCI = NOCI + H20 + Cly,
B) KMnO4 + FeSO4 + H2SO4 = Fez (SO4) 3 + MnSO4 + K2SO4 +H20

2 BapuaHT

1) YkakuTe Kakoi 3JIEMEHT OKUCIISICTCS M KAKOW BOCCTAHABJIMBACTCS B PEAKIHSIX MEXKTY
npocTeiMu BemectBamu: a) 2 Al + 3l = 2All3

6) Clo+ H2=2HCI

2) MeTo0M 3IIEKTPOHHOTO OanaHca moadepuTe KodhGHUINEHTHI B YPABHCHUAX PEAKIIHIA.
VKaXUTe B peakiiu 3JIeKTPOHHOTO OaraHca OKUCIUTENb B BOCCTAHOBUTEID, TPOIIECCH

OKHCJIEHHS U BOCCTAHOBJICHMSL.
NazS + KMnQO4 + H20 — S + MnO2 + NaOH + KOH

YcioBus BLINOJHEHUS 3a1aHUAS
1. MecTo BBIIIOJHEHHS 3aJaHuA: 3aJaHUMEC BBITIOJIHACTCA HA 3aHATHUH B ayIUTOPHOC BpEMA
2. MakcumanbHOe BPCEMs BBITIOJIHCHUA 3aJaHU: 45 MUHYT
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3. BBI MOkeTe BOCTIONB30BATLCS: YYCOHUKOM, KOHCIICKTOM JIEKITUIH
4. IlIkaJja oleHKH 00pa30BaTeJIbHbIX JIOCTHKEHMIA:
Brimonnenue pabotsl 6osiee 90% - onenka «5»
70-90% - omeHka «4»
50-70% - omteHka «3»
Menee 50%- oneHKa «2»

IIpakTH4Yeckoe 3aHsATHEe
XuMHYECKHEe CBOMCTBA KHCJIOT U coJield

Iens :35aTH COCTaB, CBOMCTBA, IPUMEHEHHUE U MOJYYEHUE CPEIHNUX, KHCIIBIX U OCHOBHBIX COJIEH,
UX IUCCOIHAIHIO.

PazBuBath YMCHHA CpaBHUBATH 110 COCTABY PA3JIMUHBIC BUABI COJ'I@I\/'I, AHAJIU3UPOBATDH UX
CTIOCOOBI OTYYEHUS, TIPOIIECC TUCCOIMANNHT; (OPMHUPOBATH HABBIKK IKCTIEPHUMEHTAIEHON
paboThl, CHOCOOHOCTH 0000IIATh U CUCTEMATU3UPOBATH MOJTYUEHHBIE 3HAHUS O COJISAX, UX
B3aMMOCBA3HM C APYTUMH KiIaCCaMU CJIOKHBIX HCOPIraHNMYCCKUX BEIICCTB

_Bapuanr 1
Kucjiaorsl
1. Kwucmora + OCHOBHBINH OKCHUI = COJIb + BOIa
2. Kucnota + amdoTepHsIii OKCHIT = COJIb + BOJA
3. Kuciora + ocHOBaHME = cojib + BOJa
4. Kucnora + aMpOTepHBII THAPOKCHI = COJIb + BOJA
5. CunpHas KUCIOTa + COJb ¢1a00M KUCIOTRI = cj1adas KMCI0Ta + COJIb CHIIBHOM KHUCIOTHI

6. Kucnora + meramn (HaxoAsIIUKCS B sy HAMIPsDKEHU JieBee BOJOPOIa) = COJb +
BOJIOPO/JT

AMdoTepHbIe THAPOKCUIbI

1. AmdoTepHBIi THAPOKCHI + KUCIIOTa = COJIb + BOJIa
2. AmMdoTepHBIH THIPOKCU + HIEN0Yb = COJb + BoJAa (IIPU CIUIABIICHUH )

3. AmotepHbIil rUApPOKCH + LIEN0Yb = COJIb (B BOJHOM pacTBOpPE)

Bapuanr 2

meHO‘II/I

1. IIlemoub + KUCIOTHBIN OKCHA = COJIb + BOJIa
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Coun

Ilemous + KuCIOTA = COJIb + BOJA

[lenous + ampoTepHBIN OKCUA = COJIb + BOAA
lenous + ampoTepHBIN THIPOKCH] = COJIb (B BOJJHOM PacTBOPE)
[{enoup + pacTBOpUMAs COJIb = HEPACTBOPUMOE OCHOBAHUE + COJIb

lenous + metamn (Al Zn) + Bosia = coJib + BOJIOPO

1. Comup c1abo#t KUCIOTHI + CHUIIbHAS KUCIO0TAa = COJIb CUJIBHOW KHUCJIOTHI + ciiadas KHUciaoTa

2. PactBOpmMas coJib + pacTBOPUMAs COJIb = HEPACTBOPHMAS COITb + COJIb

3. PacTtBOpMMast coip + mENOYs = COJb + HEPACTBOPUMOE OCHOBAHHE

YcioBus BLINOJHEHUS 3a1aHUS

1.

2.
3.
4

MecTO BBITIOJTHEHHS 3aJaHuA: 3aJaHUEC BBITIOJHACTCA HA 3aHATUHN B ayAUTOPHOC BPEMA

MakcuMalibHOE BpeMsI BBITIOJIHEHUA 3aaHus: 45 MUHYT
Br1 MOeTe BOCTIONIB30BaThCS: YUeOHUKOM, KOHCTIEKTOM JICKITUH
IlIkaa olleHKH 00pa30BaTeIbHbIX JOCTHKEHHM:
Brimonnenue padotsr 6osiee 90% - orieHka «5»
70-90% - oueHka «4»
50-70% - omenka «3»
Menee 50%- orieHKa «2»
IIpakTHyeckoe 3aHATHE NPOo(dhecCHOHAILHOI HANIPABJIEHHOCTH

Onpenesnenne pH mouBbI ¢ TOMOIIBI0 HHAUKATOPHOM Oymaru.

Lenb: HAyuuTCA OMPENENITh PEAKIUIO CPEIbl PACTBOPOB Pa3HBIX OOBEKTOB (KUCIOT, HIEIOUEH,
CcoJieH, MOYBEHHOT'O PACTBOPA, HEKOTOPBIX PACTBOPOB M COKOB), a TAKXKE U3YyUUTh PACTUTEIbHBIC

00BEKTHI KaK IIPpHUPOAHBIC UHIUKATOPLI.

Oo0opvaoBaHNE H PEAKTHBLI: IIITATHB C HpO6I/IpKaMI/I, npo61<a, CTCKJIIHHAaA 11aj1o4kKa, MITaTuB C

KOJIBIIOM, (DUIIbTpOBANIbHAS OyMara, HOKHHUIIbI, XUMHYECKas BOPOHKA, CTakaHbl, (hapdopoBast
CTYIKa C IECTUKOM, YHUBEpCalbHAasi HHIUKATOpHAast Oymara, UCIBITYeMbIid pacTBOD, IOYBA,
KUIIsSTYeHas BOJIA.

Xon ypoka

Pebsita! Mbl ¢ Bamu YK€ ITO3HAKOMUWIINCH C TAKUMU NTOHATUAMU KaK peaKugd CpCAbl BOAHBIX
pPacTBOPOB, a TAKIKEC UHIANKATOPHI.

Kakue tumesl peaKkuunu Cpeabl BOAHBIX PACTBOPOB BbI 3HaeTe?

HCﬁTpaHLHaH, meja0o4YHasd u KUCJIOTHAasd.

UTo Takoe UHIMKATOPHI?
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e  BCIICCTBA, C MOMOIIBIO KOTOPBIX MOYKHO OTIPE/ICIIUTh PEAKIIUIO CPEJIbI.
Kakue nHaukaTopbl BaM U3BECTHBI?
e B pacTBOpax: peHONI(PTANCHH, JIAKMYC, METUJIOBBIN OPaHIKEBHIN.

e CyXHe: YHHBEpCaJlbHasl HHIUKATOPHAsl Oymara, JakMycoBasi Oymara, MeTUJIOpaHKeBast
Oymara

Kakumu cniocob6aMu MOYKHO OIPEEIIUTh PEAKIUIO CPEbl BOJHBIX PACTBOPOB?
e BIAXKHBIM U CyXHUM.
UYro Takoe pH cpenpbr?
& _ +
e BOJIOPOJIHBII TIOKa3aTeIb HOHOB BoJ0poa B pactBope(pH=—Ig [H'])
JlaBaiiTe BCHOMHMM, KakOM y4eHbIil BBel noHsTue pH cpeasr?
o Jlarckuit xumuk CEpeHceH.

Momnoaupsi!!! Tenepb OTKpoiiTe TETpaah A NpaKTUYECKUX padoT Ha ¢.21 u mpouuTaiite
3amanue Nel .

3ananue Nel.Onpeneaure pH pacTBopa npy noMouy YHUBEPCAJIbLHOI0 HHANKATOPA.
Bcnomanm nipaBuia npu paboTe ¢ KUCI0TaMH | IenodamMu!
BrinmomauTe onpIT U3 3agadus Nel.

Pesynbrarel oopMute B BUIC TAOTHIIBL.

Bemectso | pH uccnemyemMoro pactsopa rnpu UCIoJib30BaHUH YHUBEPCATbHOTO | Peakius
HHIMKaTOPa cpelbl

NaOH 10 LIEJIOYHAS

HCI 2 KHCJIOTHAsI

H20 7 HelTpanbHas

NaCl 7 HEHTpanbHas

Cnenaiite BeiBOJ. Takum oOpa3om, eciu pactBop umeer pH = 7 cpena neitrpanshas, npu pH <7
cpena kucioTtHas, pu pH > 7 cpena menoynas.

Saganue Ne2.IloayuuTe NOYBEHHLIN pacTBOp M onpeaeaurte ero pH npu noMmonu
VHUBEPCAJLHOr0 HHANKATOPA.

BcenomauM nipaBuiiaMu 0€30MaCHOCTH TPU pab0Te ¢ HAarpeBaTeIbHBIMU IPUOOpaMHU
(ctmpTOBKOW).

Yro takoe puiabTpoBaHue?
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e IIpOIECC pa3/IelIeHne CMECH, KOTOPBI OCHOBAH Ha PA3IMYHOMN MPOITYCKHOM CIIOCOOHOCTH
MOPUCTOTO MaTeprana — (puiIbTpaTa Mo OTHOIIEHHIO K COCTABIISIONIUM CMECh YaCTHIIAM.

Uro Takoe ¢uabTpar?
e 3TO MPO3PAYHBIA PACTBOP, MOITYIAEMBbIH 1MOCIE (PUIBTPOBAHUS.

Pesynbrarel opopmute B BHie TAOTHIIBL.

Uccnenyemsblii pH uccnenyemMoro pactsopa rpu MCIOJIb30BaHUHI Peakuns
pactBop YHUBEPCAILHOTO MHAUKATOpA cpensl
[TouBennoro 4 crabokucast
pacTBopa

Kaxkas peakuust cpesipl TOYBEHHOTO pacTBOpa?
e Kucmas

Yrto HEOOXOAMMO CJIENIaTh, YTOOBI MOBBICUTH KAYECTBO TMOYBHI B HAIIIEM PErHOHE?
e CaCO3z+ H,O+CO, = Ca(HCO:3):

Brecenue ynobpenuii, KOTOpbIe UMEIOT MIEJIOYHYIO PEAKITUIO CPEJIbI: MOJIOTBIA U3BECTHAK U
Ipyrux KapOOHATHBIX MUHEPAJIOB: Mena, nosioMuta. B [TnHEekcKkoM palioHe ApXaHTenbCKON
o0JacTu ecTh 3aJ1eK1 TAaKOr0 MUHEpaa, Kak U3BECTHSIK, BOJM3U KapCTOBBIX MeElIep, TOITOMY OH
JOCTYTIEH.

Crnenaiite BbIBOA. Peakius cpeapl MOTy4eHHOTO TIOUBEHHOTO pacTBopa pH=4,cnabokucas,
CJIeIOBATENIbHO, JUIS MOBBIIIEHUS Ka4eCcTBa MOYBbl HEOOXOAUMO U3BECTKOBAHUE.

YciaoBus BLINOJHEHHS 3a1aHUS

MecTo BBIIIOJTHEHHS 3aJaHHuA: 3aJaHUEC BBITIOJIHACTCA HAa 3aHATUH B aYIUTOPHOC BpEMA

MakcumalibHOE BpeMsl BBITIOJIHEHUA 3aaHus: 45 MUHYT
BrI MOeTe BOCTIOJIB30BaThCS: YUeOHUKOM, KOHCTIEKTOM JICKITUH

© N v

IlIkaja oeHKH 00pa30BATEIbHbIX JIOCTHKEH I :
Brimonaenue padotsr 6osiee 90% - oreHka «5»
70-90% - oueHka «4»
50-70% - omenka «3»
Menee 50%- onieHKa «2»

IIpakTHyecKoe 3aHATHE NPOGecCHOHATBHONW HANIPABJICHHOCTH
Yno0penns u ux kjaaccupukanus
Iesan: noHUMaTh poJib yIOOpEHUH I KU3HU PAaCTCHUH.
3anoJIHUTh TaOIHILY.
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Mpumepbl
pynna Posb nUTaTeNlbHOro afieMeHTa | ya06peHuii
yO06peHnit [N pacTeHunii (hopmyna,
Ha3BaHue)
A30THbIEe CTUMYNUPYIOT POCT U yBeNInueHue CO(NH,)- MmoueBMHa;
3e/1eHol macchl pacteHui (cTebnei, NH,NO; - ammuauHas
WlOﬁpeH uA nucTeeB). BaxHbl B BECEHHUIA Nepuog. cenurpa;
(NH,),SO, - cynbcpar
aMMOHUs
<D0ccpopr|e Heob6xogumbl npu pocte Ca(H,PO4), - gBoiiHOM
6 PenpoayKTUBHbIX OPraHoB (LBETKH, cynepcpoccpar;
YAOOPEHNUA nnopbl). BaxHbl BO Bpems LBETEHUs U CaHPO,* 2H,0 -
chopmupoBaHuA NNOJOB. npeuvnurar;
Ca(H,PO,), + Ca SO, -
npocroi cynepdocdar
KanniiHble YcKopsiloT pocT (hOTOCUHTE3A, 3ona (K,CO;);

,El06 eHIS CNOCOGCTBYIOT HAaKOM/IEHUIO YTNIEBOAOB, | KC*NaCl — CUNLBUHWT;
Y p YKPennsawT cTebm 3nakoBbIX pacTeHuiA. K,SO, - cynibar Kanus.
Mwn Kpoyp,06 peHns CnocoGCTBYIOT CUHTE3Y caxapa, 6enkos, | B cocTaBe MUHepasibHbIX

Kpaxmasna, BATAaMUHOB, HYK/TEMHOBbIX KOMI/IEKCOB.
Kkucnor, chepmeHToB. Cu - cnocobcTByeT

POCTy pacTeHuii Ha Mas10N1040POAHbIX

no4sax, NOBLILALT YCTONHUBOCTL K

3acyxe, xonogy.Fe — yuacTByer B

CUHTe3e Xnopodunna.

IIpakTHyeckoe 3aHATHE IPodeccHoOHAJILHON HANIPABJIEHHOCTH

Posib XUMHYECKHUX 3JICMEHTOB B 'KU3HU PACTCHHH.
Ileab: MO3HAKOMUTHLCS C OCHOBHBIMH XHUMHUYECKUMHU YJIEMEHTAMHU

HEOOXOIUMBIMH JIJISl PA3BUTHS PACTCHUM.
OCHOBHBIMH 3JIEMEHTAMH MUHEPAIBHOTO MUTAHUS PACTEHUM SIBJIAIOTCS a30T, KA, KaJbIUii,
dbocdop, maruui, xenes3o, cepa. IT0O MAKPOIIEMEHTHI, KOTOPbIE TPEOYIOTCS PACTEHUSM B
0ombII0M KoJMyecTBe. Maprauner, 0op, Me/ib, IUHK — 3TO MUKPOIJIEMEHTHI, KOTOPbIE HYKHbI
pacTeHHsIM B HE3HAUUTEIbHBIX J03aX. Hibke mpuBeneHbl MpuMepsbl TOro, Kak pacTeHUs
pearupyroT Ha HEIOCTAaTOK BaKHEHIIIMX 3JIEMEHTOB, a TAKXKe JIaHbl PEKOMEHIAI[UH 110 €TI0

YCTPAHCHUIO.

Aot

A30T sSBIISIeTCS HE3aMEHUMbBIM OJICMCHTOM, KOTOpLIfI B 3HAUYMTEIIbHOM MCEpPE BJIMACT HA PA3BUTUC
H POCT BCEX paCTeHHﬁ, CHOCO6CTBy€T ITOBBIIICHUIO ypO)KElfIHOCTH. HonyqamT pacTeHUA a30T B
HYXHOM KOJIMYCCTBC UJIKM HECT, HAIIPAMYIO 3aBUCUT OT 00beMa BHECEHHBIX y,I[O6p€HHI>'I.

Henocratok a3zora MMPOSABJIACT ce0s Tak:

— VY 1epeBbeB:

JINCThS cTaHOBATCS MCJIKHUMU, 6J'ICI[HO-3CJIGHOTO OTTCHKA, a Ooiee CTapbIC JIUCThA —

OpPaH’>KCBOT'O UJIM KPACHOT'O LIBCTA.

Poct noberos 3aMCAJIACTCA U CTAHOBUTCA CIa0BIM.
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Habmonaercs pannee GopMUpPOBaHHUE BEPXYIICYHBIX TOYCK.
[Tnoxawb! Menkue, TBEpAbIE, TPYOBIE.
I[HSI TOTO ‘ITO6BI pacTCHUA HE UCHBIThIBAJIN a30THOI'O I'OJIOJaHH A, HeO6XOHI/IMO:

[ToKOPMUTH UX aMMHUAYHOM CENUTPOi U3 pacyera 5S—15 r/m2.
MOHO CenuTpy 3aMEHUTh KOPOBAKOM m3 pacuera 0,5—1 1/mM2, pazseaeHHbIM 1:4 ¢ BO/IOM.
MO’KHO HCIIOB30BaTh NTHYMIA moMeT u3 pacuera 0,1—0,2 xkr/m2.

docop

®ochop MONOKUTEIEHO BIUSIET Ha 3aKJIAJKy [IBETOYHBIX TIOYEK, YCUIIMBAET POCT KOPHEBOM
cucreMsl. C ero MMOMOLIBIO JIYUHIC YACPKUBACTCA BOAA B PACTUTCIIBHBIX KJICTKAX, YTO
3HAYUTCJIBHO BJIUACT HA YCTOfIqHBOCTI) OBOIIHBIX KYJIBTYP K IIOHMKCHHUIO TEMIICPATYPEI, a
TaKKe K 3acyxe.

Eme docdop HeoOxoaum A1 yBETHUESHUSI COJIEP KaHMS caxapa B IJI0/IaX ¥ KOPHEIUIoAax, a B
KapTodene — Kpaxmaia.

HenocraTtox docdopa B pacTeHUsIX TIPOSIBISAETCS TaK:
— VY nepeBbeB:

[Touku, TUCTRA Pa3BOPAUYUBAIOTCS MO3IHEE.

MouJto/ible TUCThS OKpalIEHbl B TEMHO-3€JIEHBIN 1[BET, a CTapble — B OPOH30BbBIN HJIK OXPSHO-
3eJICHBIN.

Jy1s Toro 4uTOOBI pacTeHMs HE UCTIBITHIBAIN HEAOCTATOK Pocdopa, HYyKHO UX MMOAKAPMIIUBATH!

I'panynmupoBanasiM cyniepdocdarom o 20—30 r Ha 1 M2 101 TEPEKOTIKY HITH
HEMOCPEJCTBEHHO B TPSAJKU IIPU MOCAJIKE.

Ocenbro, o1 iepekonky, pochoputHyro Myky o 40—60 r/m2.

Kamit

Kanuit akTHBH3HpYeT NepeIBUKCHUE MMUTATEIBHBIX BEIICCTB B PACTCHUAX, MOBBIIIACT UX
YCTOWYMBOCTh K BPEMEHHBIM 3aCyXaM, yJIydIlIaeT MOCTYIUICHUE BOIBI K KJIETKaM, YMCHbBIIIAET
HCIIapEeHUe BJIary.

CaMbIM IICPBBIM IIPU3HAKOM KaJIMIHOTO TroJ1oAaHusA ABJIACTCA KpaeBoﬁ 0XOr', IIpA KOTOPOM Kpas

JINCTBEB KEJITEIOT U 3aChIXAIOT.
HepnocraTok kanus nposiBisieTcs CleayomuM 0opa3om:
— VY nepeBbEB:

Ha nucThsax nosBASIOTCS TOYKH U 0KOTOBBIC ITSTHA.
JIuctes CMOPIIHUBAKOTCH.
Ecmm atu MMPU3HAKU TPUCYTCTBYIOT HAa BAllINX PACTCHUAX, TO HYKHO:

JlaTh o gKOpMKY U3 xjopuctoro kanus (5—10 r/ m2).
MosxHo nath Kaaumaruesuto (25—35 r/ m2) unu apeBecHsiii nenen (50—100 r/ m2).
Hcnonb3yetcs Taxke HaBo3Has xwka (1 1/ M2).

Kanpuit
Kanpiuit urpaet 0onbInyro pois s pocta u GopMUPOBaHHS KOPHEBOUM CHCTEMBI, TUIOI0B U
mo0OeroB, a TaKXkKe BIUSAET Ha MPOpaCcTaHUE CEMSH.

HCXB&TKy KaJIbIIUS MOKHO OTIPCACIINTD 110 CIICAYIOIHUM IIPpU3HAKAM:

— Y BCeX pacTeHUN:
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XapakTepHO OTMUPAHUE KOHYMKOB KOPHEM.

OTMupaHue TOUKH POCTa.

Omnanenne OyTOHOB.

[TosiBeHne HeKpo3a Ha BETKAX, 3aBs3H, OyTOHAX.

BHecTu B NOUBY KaJIbLIUEBYIO CEIUTPY, @ HA KUCIOTHBIX [T0YBAX — HU3BECTb.

MoHO aenaTh HEKOPHEBBIE TIOAKOPMKH ITyTeM OIpbICKMBaHus pacTeHuid 0,5—1-mporeHTHpM
pacTBOPOM KaJbLIMEBOMN CEIUTPHI.

3anoyHUTH TaOIHILY TOJB3YSICh MATEPUATIOM M CEThIO HHTEPHET.

Mukpo-, MakpoanemeHT MNpu3sHak HepocTaTka DyHKUNK

A30T BnenHo-3eneHkie unu xenTole nucTeA | OCHOBHOI 3NEMEHT ANA CTPOEHNA
MENKOTo pa3mepa, Xpynkuii cTefens | pacTeHWem HOBbIX KNETOK U pocTa

‘DOCCpOp TeMHo-3eneHbIe Ui ¢ [hMUJ'IE;I'UBbIM MomoraeT ycBauBaTh NomnesHble
OTTEHKOM NMUCTLA, MEANEHHBIA POCT, | BEWECTBA NPABMNBHO, YRyYWAeT

NUCTEA TEMHEHOT, 3aChIXaT 1 (oToCHHTES

onaganT

KEU'I V'If‘l HenTele unn Bypele NMCTLA, KoTopele | CnocobcTeyeT oDMeHY BEWECTE 1

3aKPYYMBAKOTCA KHW3Y, MOPLLMHATCA C | XOPOLLEMY HAKOMNEHWIO BOfbl B

Kpaes KNeTKax

Marusui IMCTBA CBETNEHT, HO MPOKUMKN YnyJwaeT ycBoeHwe diocdgopa u

OCTAKTCA 3ENEHLIMW, OHW CTAHOBATCA | KanuA

CMNOBHO MPaMOpPHEIMMK

Kan bL||l"|l7| BepxylleyHble No4KK 1 KOpHK OTBeYaeT 3a peakuum depmeHTaLim
MOBPEXNATCA, OTMUPAKIT, MUCTHA 1 0BMEH BelleCTs

CKDY4MBAKITCA, MX KPaa MCChIXaoT

MapraHeu MucTeA ocTakTeA 3ENEHBIMK, HO Ha CHUCUGCTB}'E‘T AKTUBHOMY ObIXaHNHD
HHUX NOABNAKTCA NATHA UMK OTBEPCTHA paCTE‘HHH; HaKonNneHNHD
NMUTATENRHBIX BEWECTE B KNETKAX

Yeneso Mexny #unkamu nuCTeeB Bo3HWKaeT | OCHOBa ANA CHHTE3a XMopogunna 1
X10po3, MUCTeA NpuobpeTatoT BriegHo-| xopolwero doTocuHTe3a

3EneHbIii MK KENThIi LIBET, HO MpK
3TOM TKaHW He 0TMUDAIDT

BOp BepxywweyHble noyky, KOpHA, nucTes | MoMOraeT pacTeHuo HapalwyeaTs
OTMUPAIOT, LIBETEHWE MPEKPAILAETCH | KOPHEBYH MACCY, 3aBA3bIBATL
nnoAel

Me,ﬂb NMucTes npuobpeTaioT xnopoTuuHyto | PerynupyeT BogoobmeH pacTeHns
OKPACKY, VX KOHYMKN BenetoT

LlMH K BpoH30BLIM, XMOPOTUYHEI LIEET YYaCTEYET B YCBOEHUM MMTATENBHBIX
NHCTHEB BEILECTB 1 YKPENNEHUH MMMYHUTETA
paccanbl
Mon Mﬁ,ﬂ,eH Ha nosepxHocTi nucThes obpasytoTca| CnocofcTBYET ynyuylieHre TEMNOB
NATHA, MUCTBA CKPYYNBAKOTCA pocTa W cuHTE3Y BenKkos

YcjoBUS BLINOJHEHUS 321aAHUSA
9. MecTo BLINIOJHEHNS 3a1aHUs: 3aJaHN€E BBIOJHAETCS HA 3aHATUH B aYIUTOPHOE BPEMS
10. MakcumanbHOE BpeMsl BBITIOTHEHUS 3aJaHus: 45 MUHYT
11. Bl MOKeTe BOCMOIB30BAThCS: YUCOHHUKOM, KOHCIIEKTOM JICKIIHIA

12. Illkaya oleHKH 00pa30BATEIbHBIX JTOCTHKEHWH
Brimonnenue pa6ots 6osiee 90% - oneHka «5»
70-90% - ortenka «4»
50-70% - omeHka «3»
Menee 50%- onieHKa «2»
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Cnucok aureparypsbl:
OcHOBHBbIE NIEeYaTHbIE U3IaHUS
1. I'abpuensa O.C. OctpoymoB U. I'. Xumus.: yue0. mis npodeccuii u
crenuanbHOCTEN TeXHUUYecKoro npogpuns. — M.: Akagemus, 2015
OcHOBHBIE 3J1eKTPOHHbIE U3IAHUS
1. DnexTpoHHBIN yUeOHUK: «XUMHUS AJ1s Tpodeccuil U crerralbHOCTER

TEXHUYECKOr0 U €CTECTBeHHO-HayuHoro npoduiein Epoxun 0. M. Kosanesa U.

b. 2020

JlonoJIHUTeIbHbIEe HCTOYHUKH

1. I'abpuensu O.C. OctpoymoB U. I'. Xumusi. : yue6. nis npodeccroHaabHOro
oOpazoBanus. — M.: Akagemus, 2014

2. I'abpuensn O. C. Xumus 10 knacc. ba3obiit ypoBenb, M.: Ipoda, 2011.

3. T'abpuensn O. C. Xumus 11 knacc. ba3ossiit ypoBenb, M.: Ipoda, 2011.
Humepnem-pecypcul:

Kristallikov. net — 3anumarensHas xumus

Bestreferat.Ru — 6ank pedeparos
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